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Seaplane Fighters ? 


IFTING of the official ban on reference to the use 
of catapulted fighters in connection with the pro- 
tection of shipping in the Atlantic affords an 

opportunity to speculate on the subject of possible 
developments. No official statement has been made as 
to the type of fighter used, but journals on the othe 
side of the Atlantic began to publish statements several 
months ago to the effect that Hurricanes were being used 
in this way. It does not greatly matter, in examining 
the general problem, whether that is correct or not ; we 
have only two single-seater types that could be involved. 

It is to be assumed that provision must be made for 
considerable duration, as contact with the enemy may 
not be made at once, and the engagement itself may last 
some time. The fighters, therefore, probably have 
external tanks. If they are lucky enough to spot a 
German aircraft, they give battle, and if possible 
return afterwards to the vicinity of the ship from which 
they were launched, or, if that is not possible, to the 
nearest vessel in sight. The pilot makes the best ‘* land- 
ing’’ he can, and is picked up, but obviously the fighter 
aircraft itself is lost in many cases. 

If the fighter has brought down a large four-engined 
aeroplane, the exchange may be considered well worth 
while, but there must be many blanks drawn in such an 
uncertain game. Although it is probably true to say 
that we have a more than ample supply of fighter air- 
craft, it cannot be very healthy for the pilot, in Atlantic 
mid-winter,«for example, to sit about in his dinghy in 
wet clothes for long periods. In home waters the dis- 
tances are not so great, and the rescue boats and other 
life-saving aids may be expected to be on the scene 


fairly quickly. But in the Atlantic it does seem worth 
while studying the possibilities of using seaplanes. 

The first objection to be raised will obviously be that 
the performance of thé fighter will be ruined. The drag 
would certainly be increased, but, on the other hand, it 
seems likely that the fighters used for the Atlantic convoy 
work are fitted with long-range tanks. These must of 
necessity be carried externally, and will, therefore, add 
a certain amount of drag. The difference between the 
drag of a pair of floats and a pair of tanks might not 
be too great, and it should be borne in mind that the 
floats need not be designed for take-off but solely for 
alighting. The chances of taking off a machine of the 
size of a Hurricane would probably be smail in any case 

Fairly small floats, with a pronounced vee bottom to 
reduce the shock of alighting, and having no step, would 
probably suffice. The extra petrol could be carried in 
the floats, as was done with our Schneider Trophy Super 
marines. A good many fighters.might be saved by such 
means, and, more important still, the pilots might be 
saved a wetting. It might be argued that the external 
tanks, if nearly empty, would provide a good deal of 
reserve buoyancy, but although they migh. keep the 
aircraft afloat, water would enter both the cockpit and 
the engine compartment. 
The German Drive in Russia 

T is difficult to comment in a weekly paper about 

an event like the great German drive in Russia, 
because anything written may be upset by later hap- 

penings. When the Germans mass for a great effort they 
nearly always score an initial success, and that has 
happened in the present instance. It likewise happened 
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in the last war when they pushed forward to the Marne, 
when they assailed Ypres, when they tried to capture 
Verdun, and in the final effort against Gough’s Fifth 
Army. The question always is, Low far the impetus 
will carry the Germans. The records of the last war 
should help us not to give way to pessimism. 

Reports from Berlin say that the Germans. have 
massed on their fighting front the greatest number of 
fighters and bombers which they have dared to bring 
from elsewhere, and that they hope for decisive success 
mainly as a result of superiority in the air. The argu- 
ment is reasonable, for in the past two years the Lujt- 
waffe has served the German Army well. In conse- 
quence there has been a distinct easing off of the pressure 
on Leningrad. That city, it appears, has not been 
heavily bombed up to date, as the Germans want to 
capture it as intact as possible. The lifting of pressure 
has been rather in the fighting outside the city, where 
the men of Marshal Voroshilov have been practising what 
Capt. Liddell Hart calls ‘‘ dynamic defence.’’ 

In recent communiqués the Russians have not made 
much mention of their own Air Force. Before the Ger- 
mans invaded Russia, nobody professed to have any 
clear idea of the strength of the Russians in the air, and 
it is fairly obvious that the Germans under-estimated 
what they would find opposed to them. Naturally, the 
Soviet spokesmen have tried to mislead the enemy about 
the extent of Russian air losses, and likewise have shed 
no light on what reserves they have. They have many 
air bases far behind the battle front, but the actual air 
position of our Ally can be known only to the 
members of the British-American-Russian conference 
which has just returned from Moscow. All that has been 
revealed is that two new secret types made their success- 
ful appearance recently, the M.I.G.3 fighter and the 
Stormovik dive-bomber. 
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We may, at the very least, feel confident that the 
Germans will lose very heavily in the air and on the 
ground during this great offensive, and that their losses 
will react on their capacity to threaten the Allied fronts 
elsewhere during the winter. British successes in the 
Middle East during the coming months will, in turn, help 
the Russians next spring. 


Our New Fighters 

RUSSIAN publication translated by the R.T.P. 

section of the Ministry of Aircraft Production, 

dated last January, stated that ‘‘the only new 
tactical development in the present war is the use by 
the Germans of the two-seater fighter-bomber for the 
attack on industrial targets.’’ The use of radiolocation 
might be called a form of tactical development, but not 
in the sense which the Russian writer had in mind. 
Now, certainly, another development may be chronicled 
namely, the latest British fighters with four cannons, 

Originally the short-range fighter was a defensive 
weapon, perhaps the only weapon which could be so 
described. But these new fighters are weapons of 
attack. They have been extremely busy of late in 
damaging aerodrome hangars in France, E-boats, and 
above all in attacking supply vessels and their escorts 
of flak ships. The cannon shells have been most effective 
in setting ships on fire, and often in sinking them. 

Sir Archibald Sinclair remarked in a speech the other 
day that the Army, when the time came, would carry 
the war into the enemy’s own territory. When that 
time comes we can imagine these latest Hurricanes work- 
ing havoc with the enemy’s mechanical vehicles. They 
are not dive-bombers, but they may well achieve better 
results than the Stukas were able to do. If they can 
cry ‘‘halt’’ to the Panzer divisions, much of the sting 
will be taken out of the great German Army. 


THE RIGHT ANGLE: A vivid impression of what it feels like to have a cannon-armed Spitfire V on one’s tail. 
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\Var in the Air 


The German Push in Russia 
Piraeus : 


VERYBODY is waiting to learn 
how far the great German push 
in Russia will get before it is 

brought to a halt. It has been re- 
ported that the Germans have massed 
5,000 aircraft for front-line fighting 
and bombing, and to muster this 
number has meant taking away half 
the number of squadrons which were 
being used for the investment of 
Leningrad. The Soviet naval aircraft 
of the Baltic fleet have been taking 
part in the fighting round that city, 
and the Russians claim that in two 
days these machines brought down six 
German aircraft and destroyed many 
tanks and lorries, the latter laden with 
troops. 

One of the first signs of the impend 
ing advance was an attack by a 
squadron of German bombers on an 
aerodrome used by the R.A.F. Wing 
in Russia. Our fighters promptly shot 
down three Ju 88s and damaged 
nearly all the others, several so 
seriously that they could hardly have 
got home. Our only casualty was one 


Wellington crews being “briefed’’ for the recent heavy 


aircraftman slightly injured by a bomb 
splinter. 

Russian efficiency in mechanical 
matters has not been well realised in 
this country. Here are two 
brought back by British airmen who 
have lately been in Moscow. The 
Russians wanted, recently, to con 
struct a new aerodrome near the fight 
ing line on the central sector. rhe 
only suitable site was a swamp. So 
they moved in 10,000 workers to that 
swamp. They dug out the whole area 
to a depth of 2oft. They filled it up 
with gravel and rubble, and then laid 
a concrete runway on top. The whole 
job was finished, and the swamp 
turned into an operational aerodrome, 
in exactly seven weeks, 

The other story concerns a consign 
ment of American fighter aircraft, sent 
direct to Russia in crates from the 
United States. When the aircraft 
arrived in their crates it was found that 
the assembly tools had accidentally 
got separated from the aircraft in the 
course of the long journey. The tools 


stories 








Tripoli Harbour on Fire 


Destruction at 


Fighters on Merchant Ships 


had been delayed, and might take 
week or two to arrive The Russians 
turned a squad of picked engineers: on 
to the job. They inspected the air 
craft, decided what tools were required 
and promptly turned a factory over 
to the job of making them. The tools 
were made, and the aircraft were 
assembled and in the air within four 
days. 

A report has reached Washington 
that Géring has fallen into disgrace 
for siding with the Army chiefs against 
the party headed by Himmler, and 
that in consequence the great air chief 
has been ‘ sequestered ‘ata place 
called Karin Hall under a special S.S 
guard Such tales should, however 
be accepted with reserve 

The enemy effort to build up a 
strong force in Tripolitania continues 
unceasingly and so do the British 


efforts to interfere with it. Our sub 
marines have had great success, and 
lately the Fleet Air Arm found a con 
voy emerging trom the Ionian Sea, and 


dealt faithfully witha It consisted of 





raid on Genoa. 
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U-BOAT HUNTER : Bombing-up flying boats has always been somewhat ot a 


problem. 


Our photograph shows armourers fitting anti-submarine bombs to 


a Catalina 


four merchant vessels, the smallest of 
4,000 and the largest of 10,000 tons, 
with an escort of five destroyers. The 
T.S.R. machines left two ships sink 
ing and another damaged before they 
flew off with no loss to themselves 
Tripoli is one of the main cnemy 
harbours in Libyaut though a num 
ber of ships reach there they do rot 
always come out again without 
damage. On a recent night raid by 
a squadron ot heavy hombers an 
enemy tanker was set on fire, and the 
burning oil spread over the water of 
the harbour. The Italians and 
Germans round the quaysides must 
have had a very unpleasant time, and 
the fighting men must have bitterly 





regretted the loss of all that oil, which 
had been brought there at the cost of 
so much trouble and risk. 

On the next night R.A.F. bombers 
visited i .e Pirzeus and set fire to more 
enemy oil and damaged harbour build- 
ings and shipping. The case of Pirzeus 
is like that of the French ports. We 
hate to have to do damage there, but 
as the enemy is using them we have 
no choice. The Pireus has always 
been a rather dowdy suburb of Athens 
(one believes that it was so even in 
the Golden Age of Pericles), but many 
British tourists have bought Turkish 
Delight in the little Greek shops round 
about the harbour, and one feels sorry 
for the Greek shopkeepers However 


RETURN VISIT : Submarine officers repaying a cali made by members of a Whitley 
squadron to their ship. They have much in common since both craft function in 
three dimensions. 
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all patriotic Greeks must rejoice to see 
that their friends can hit hard at their 
oppressors. It is an earnest of the 
good time which is coming 

The arming of merchant ships is 
now a live question in the United 
States. It is interesting to note that 
81 enemy aircraft have been shot 
down by fire from ships armed by the 
British, to say nothing of submarines 
driven off. Had these vessels not been 
armed, the tragedies of the war at sea 
would have been considerably higher 
than they actually have been 


In the Atlantic 


‘THE sinkings of ships in the Atlantic 

have been much reduced of late, 
and probably more than one cause has 
contributed to this gratifying result. 
Mainly one thinks with joy of the 
safety of the seamen who are so daunt 
lessly facing perils which make the 
mere landsman shudder to contem 
plate. As an afterthought, one gloats 
over the increased supplies of muni 
tions of war which have been reaching 
this island fortress from the American 
continent, and also (we need not blush 
to confess it) over the welcome addi 
tions to our food supplies. One of the 
many causes which have brought in 
creased safety to our ships and sailors 
has just been made public. A number 
of merchant vessels has been fitted 
with catapults, and they carry land- 
plane fighters. When a Focke-Wulf 
Condor appears on the horizon, one or 
more of these fighters takes to the air 
and attacks the raider. It has been 
noticed that the crews of the Condofs 
show no great eagerness to risk damage 
to their own aircraft. One can hardly 
blame them, for if they come down 
somewhere in mid-Atlantic their 
chances of being picked up cannot be 
rosy, and rubber dinghies would not 
be a great consolation. The Condors 
have been known, more than once, to 
turn tail and flee when a Hudson has 
made for them. The crews prefer to 
make a surprise attack if possible and 
to clear out of harm’s way with all 
speed. Perhaps their chief service to 
Hitler’s cause is to report by wireless 
the position of a convoy. 


* Achtung ” 


O* late a number of Condor crews 
have been horrified to see not Hud- 
son or slow-flying boats but British 
fighters come hurtling through the air 
at them, superior to themselves in 
speed, and far superior in gun-power. 
Their sensations, however, in the 
earlier cncounters, were not placed on 
record, for they did not survive to tell 
the tale. Now, however, the British 
Government does not feel it necessary 
to keep the secret any longer. Atten 
tion has been drawn to the plan by ‘the 
award of the Distinguished Service 
Order to Lieut. Everett, R.N., of the 
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Fleet Air Arm, for shooting down one 
oft the Condors after being catapulted 
off a merchant ship. The pilots for 
this gallant job are drawn from both 
the Fleet Air Arm and the Fighter 
Command. When they take off they 
know that they must bring their 
fighters down on the water after the 
scrap, and they hope to be picked up 
by a ship in the convoy or by one of 
the escort vessels. The fighter 
machine is almost invariably lost, but 
if it has first destroyed a Condor the 
Allied cause comes well out of the 
deal. The subject is further discussed 
in a leading article in this issue. 


Good Russian Designs 


ORD BEAVERBROOK’S broad- 
cast on October 12th was very 
gratifying on the whole, and in par- 














BRITISH AIR LOSSES TO OCT. Iith. 

rn Over Continent .—y 

A’crft | B’brs. Fers. Pilots | A’erft. 
Ot. 5 O t) i) i) i) 
,_-s © 0 1 1 3 
~~ - © i) CY) 0 t) 
. = § 0 tt) 0 t+) 
.. 2. © 0 0 0 2 
a 10 0 0 0 
a we I ! 0 0 5 
T - ¢ 8 0 

Totals : North, 2,824; Middle East, about 428 
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ticular it was encouraging to hear 
from him of the excellence of 
Russian aircraft designs, and of the 
production work which Capt. Balfour 
saw in their factories. It is not too 
much to say that British listeners 
were surprised to hear Lord Beaver- 
brook’s account of the Russian fighter 
M.1.G.3, ‘‘ which corresponds in excel- 
lence of design and performance to our 
Hurricanes and Spitfires.’’ He did 
not specify whether he meant the 
earlier cr later marks of these British 
fighters. It was evident that Lord 
Beaverbrook himself knew little or 
nothing about this machine before his 
visit to Moscow, and it seems-that the 
type has been put on production since 
the start of the German invasion—in 
which case a large output can hardly 
be expected for some months yet. 
even though the Russians have shown 
a remarkable power of getting big jobs 
done very quickly. In that case the 
need for sending British and American 
fighters to Russia in quantities remains 
a matter of extreme urgency. 

Another new type which Lord 
Beaverbrook mentioned was_ the 
Stormovik dive-bomber, which was 
evidently a similar surprise to him 
It has shown its mettle in battle 
already, for the Minister of Supply 
remarked of it: ‘‘ Heavily armoured, 
this aircraft has proved an outstand 
ing success in attacking troop con- 
centrations and breaking up enemy 
formations.’’ The hard-pressed Rus- 
sian armies need all the help which 
the air can possibly give them in 
that direction. Again, we suggest that 
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the four-cannon Hurricane ought 
to be very useful to them in putting 
the German tanks out of action. 
Army aircraft are more useful to 
the Russians than heavy bombers 
would be. 

The general impression held in this 
country at the beginning of the Russo 
German campaign was that the Red 
Air Force might actually outnumber 
the Luftwaffe, but that the performance 
of its main types was on the whole 
somewhat below that of the corre- 
sponding German machines. It now 
seems that the Russians have among 
them some first-class designers, and 
that their country did not lose all its 
aeronautical talent when Mr. Sikorsky 
left for the United States at the time 
of the original Bolshevik revolution. 
Cf course, we may now regret that 
these outstanding types, the M.1.G.3 
and the Stormovik, had not been 
designed and put on production before 
Russia was involved in war ; but better 
late than never. 








ENEMY AIR LOSSES by R.A.F. TO OCT. I! 
Over Over Middle 
G.B. Continent Russia East 
Oct. 5 0 0 0 0 
° 6 0 it) 3 ! 
2 © 0 0 { 
8 0 0 0 0 
9 I 2 0 0 
10 ! 0 0 0 
i" 2 0 0 0 
4 2 3 2 
Totals: West and Rufsia, 5,450; Middle East, 





over 2,131. 





THE EPIC OF MALTA: Hurricanes ready to take-off on a Malta aerodrome. The “Battle of Malta '’ has been waged in the 


same heroic fashion against the same enormous odds as was the Battle of Britain. 


it comes to be told. 


The story will make wonderful reading when 
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TORQUE REACTION 


An Analysis of the Contra-rotating Airscrew Problem, Based Upon First Principles 





caused by recent corre- 
spondence in Flight 
on the subject of contra- 
rotating airscrews, we feel 
that a brief consideration 
of the problem on strictly 
basic principles would be of 
interest. 
Let us first of all consider 
the external forces acting on 
the aeroplane, which in this 


3 view of the confusion 


instance is a conventional : being obtained by gearing. 
: conclusion, and appear to prove, that this .type shares with 
the others examined the feature of absence of torque reaction. 


single-engined tractor 
monoplane. The machine 
(Fig. 1) is assumed to be in 
a stable condition of un- 
banked flight. The two components of the airscrew apply 
equal and opposite torques, T. The total resultant airscrew 
torque then is obviously zero. Now, any further external 
torque applied to the aeroplane, either by the ailerons, 
differential lifting of the wings, or by side load on the fin 
and rudder, would create an unstable condition, and cause 


the aeroplane to rotate about its axis. Hence at a sectio., 


XX of the front fuselage just forward of the wing there is 
zero torque. If any torque reaction were taken by the air 
frame from the engine it would inevitably appear at this 
section. Thus by the above chain of argument no torque is 
applied by the engine to the airframe. At this stage we may 
draw the interesting analogy of the tandem engine arrange 
ment, with two separate engines of similar power driving 
separate airscrews (Fig. 2). Obviously, if the engines are 
similar, the airscrews will rotate in opposite directions, and 
exert opposite torques, T. The torque reaction from each 
engine is taken in the normal way on to the engine mount 
ing, and the two torque reactions cancel each other out by 
internal forces in the nacelle. External resultant torque 
on the whole aeroplane is zero, as before. 


An Alternative Mounting 

Now let us suppose that the two engines are rigidly bolted 
together by a circle of bolts at section XX through flanges 
on the engine casings. Ihe torque reaction can cancel out 
by shear on these bolts and need not be taken through the 
structure of the nacelle By a strain energy consideration 
it can be established that this would be a much stiffer path 
for-taking the loads than by passing them through the 
tubular or stressed-skin structure of the nacelle. The torque 
reaction, therefore, would actually be taken independently 
of the nacelle structure, which need be designed only for 
gravity and thrust loads, etc. The total installation now 
can be considered to be a single power unit driving oppo 
sitely rotating airscrews and fulfilling the condition of 
applying zero torque to the airframe. The fact that one 
airscrew is at the rear of the engine unit is of no signifi- 
cance, except from the point of view of loads due to gyro 
scopic effect, which will be mentioned later. 

We will now return to the conventional contra-airscrew 
installation, and examine the balance of internal loads in 
two simplified typical systems. The first is shown in Fig. 3 
Fig. 3 (a) shows the drive to one airscrew, and Fig. 3 (b) 
shows the drive through the gearing to the second or 
counter-rotating airscrew. 

When 3 (a) and 3 (b) are superimposed, the shaft between 
the engine and the airscrew is common up to the gear V 
in Fig. 3 (b). This shaft then extends, passing concentric 
ally through gear Z and the airscrew S, to airscrew §S,. 
Assume clockwise rotation of the engine crankshaft and 





By COLIN RAWDEN, B.Sc.Eng., and P. GORDON-GRANT, B.Sc.(Techn.), G.I.Mech.E. 


IN his letter, published in our issue of September 25th, : 
Dr. Henry Watts suggested that those who claim that contra- : screw S,. 
rotating airscrews do eliminate torque should produce the : 
proof. The authors of this article, while not, so far as 
we know, having previously made such a claim, are on the : 
technical staff of the Fairey Aviation Co., Ltd.. and might : T 
thus be said to be-“ interested parties."’ It should be noted, : : 
however, that the Fairey contra-rotating airscrew is in a class 
by itself, the two components of it being driven independently.  : 

The type of contra-rotating airscrew around which the : be shown that when the 
controversy has centred is that in which the two components : 
are driven from a single crankshaft, the opposite rotation 


issue. 





airscrew S,, and _§anti- 
clockwise rotation of air- 
Consider Fig. 
3 (a): The airscrew absorbs 
a torque of T, clockwise, 
which imparts a torque of 
anti-clockwise on the 
engine crankcase. Now 
consider Fig. 3 (b)—it can 


three gears X, Y and Z, 
Y being the idler between 
two similar gears X and Z, 
are mounted in a common 
case .with a torque T, 
applied at X, a torque T, 
in the same direction is 
obtained from Z, with no external loads on the gear case— 
i.e., these three gears simply transfer the torque from 
the layshaft L to the hollow airscrew shaft and _air- 
screw S,. 


The authors come to the 


No External Loads 


The gears V and W, of equal pitch circle radius R, 
transfer the torque T, from the crankshaft to the layshaft 
-- A clockwise torque T, in the crankshaft imparts an 
upward load P, to the teeth of the gear W and a down- 
ward load P, to the bearings of V, where P, - T,/R. 

An up-load P, on the teeth of gear W gives a torque T 
anti-clockwise at snaft L, and an up-load on the bearings 
of W. The up-loaa at the bearings of W, and the down 
load at the bearings of V, give a torque of P, x 2R=2T, 
in a clockwise direction. 

The crankshaft applies a clockwise torque T, to the gear 
V, imparting an anti-clockwise torque T, to the crankcase. 
Thus when the bearings of V and W are attached to the 
crankcase, there is a torque of 2T, clockwise from these, 
and a torque of T, anti-clockwise from the engine, leaving 
a torque T, clockwise in the crankcase. 

When 3 (a) and 3 (b) are combined in one unit, the 
torque in the crankcase is :— 

T, anti-clockwise from 3 (a). 

T, clockwise 3 3 (b). 
Therefore the torque to be taken on the engine bearers is 
the difference of the torques absorbed by the two air 
screws If these are equal there is no torque reaction from 
the engine. 

An alternative system is shown in Fig. 4.* ‘The engine 
A applies a torque of 2T through the single shatt B 
Mounted at the forward end of this shaft is the forward 
component of the airscrew, which absorbs a proportion of 
the total torque, say T,. Just forward of the engine a 
bevel gearwheel C is fixed on the engine shaft and engages 
two gears, D, one on each side, which in turn engage the 
wheel E. The wheels € and E are similar, as are the wheels 
D. The wheel E is attached to an outer hollow shaft, F 
which turns the rear component of the airscrew in the 
opposite direction to the forward one, absorbing a torque 
of T,. 

We will now consider the loads on the gears with refet 
ence to the diagram 4 (a), which shows a view of the wheels 
D, E and D, developed into the same plane. 

p T, where D’ is the pitch circle diameter 
D’ of wheels E and C. 
The loads P, applied by. E on the P.C.D. of wheels D, up 
at one side, and down at the other, cause reactions of 2P 


) this 








correspondent 


* A similar arrangement is independently suggested by : 
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at the centre of each of these wheels D. These reactions 
2P at points X are equivalent to a torque about the thrust 
line 


Now if the wheels D are supported from the crankcase of 
the engine, this torque reaction of 2T, from the gear box is 
taken back to the crankcase, where it acts opposite to the 
engine torque of 2T. We now introduce the condition that 
T,=T,, i-e., each airscrew absorbs an. equal amount of 
torque 

Total engine torque 2T=T,+T,=2T,. That is, the 
torque reaction of 2T,=2T from the gear box balances the 
engine torque of 2T. Or simpiy the system is in equilibrium 
with no reaction to the engine mounting. 

Friction losses in the drive to the counter-rotating com- 
ponent of the airscrew, which have been neglected up to 
this stage, will now be considered in conjunction with 
Fig. 4. 

The three main points of friction loss are :— 

(1) At the teeth of the gears C and D; 
(2) at the teeth of the gears D and E, and 
(3) at the bearings of the gears D. 

(1) This loss requires a torque T, in the crankshaft, and 
a balancing torque T, in the crankcase 

(2) This loss is of a similar magnitude to (1), but is 
transmitted through the gears D. By analogy with the 
considerations of torque to the airscrew, this requires a 
torque T, in the crankshaft, a balancing torque T, in the 
crankcase, and a torque 2T, in the gear box. 

(3) This requires a torque T, in the crankshaft, and a 
balancing torque T, in the crankcase. This torque gives a 
force 8P at the teeth of the gears C and D, and is reacted 
at point X by a friction torque in the bearings of gears 
D and a force 6P, which puts a torque T, in the gear box. 

Thus the total friction torque reaction from the gear 
box — 2T, 4 T,, and balances the torque from the crank- 
shaft necessary to overcome friction. 








[his discussion could be carried further, but would 
always show that during conditions of steady running, 
both components of the airscrew absorbing equal torques, 
there is no torque reaction to be applied to the engine 
bearers. 

Inertia Torque 


During conditions of unsteady running, i.e., accelerating 
and decelerating, there will be a resultant inertia torque 
to be taken off. This is the summation of the clockwise 
and counter-clockwise inertia torques of all rotating parts 

We may conclude then from the above that there is no 
torque reaction to the engine mounting when the airscrew 
gear box is anchored directly to the engine. If, instead, 
the gear box is mounted on the airframe, the torque is 
taken through those parts of the airframe structure which 
lie between the engine mounting and the gear box mount- 
ing. This point would only be important in the case of 
a machine with a layout similar to that of the ‘* Bell Aira- 
cobra’’ with contra-airscrews situated at the end of a long 
extension drive shaft, and the gear box mounted at the 
end of the shaft adjacent to the airscrews. The torque 
loads would then have to be taken through the interme- 
diate structure. 

With reference to gyroscope effect, the following points 
are worthy of note. If the two components of the airscrew 
ire of equal Moment of Inertia, and they both rev at 
the same speed, then the pitching and yawing couples will 
be equal and opposite for the two components, and there- 
fore cancel out. This applies for any manoeuvre of the 
aircraft. These pitching and yawing couples, in cancel- 


ling out, must, however, be taken in bending of that por- 

tion of the shaft between the two components of the air- 

screw ; this gives no loads to the engine mounting. In 

the case of the tandem engine arrangement they must be 

taken through the structure of the nacelle. In either case 

this is purely a consideration of internal forces, and there 
no external reaction on the airframe. 
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COMPLICATION BY SIMPLIFICATION ? 


Are We on the Right Track in Instrument and Control Layouts ? 


Rational Planning "in Extremis” 


in the course of a certain amount of flying of differ- 

ent modern types is that the perfectly planned and 
seemingly rational control and instrument layout is not 
necessarily the most perfect trom the pilot's angle. I have, 
in fact. learnt to like a certain degree of muddle in such 
matters, so long as the muddle has been made by prac- 
tical people. 

You can, of course, become accustomed to anything, and 
operational or other pilots who habitually fly the same 
type day in and day out will always praise the layout of 
the type to which they’re accustomed. And I only dare to 
produce a somewhat reactionary opinion because for a 
greater part of this war I have been jumping out of one 
type into another and have never had a chance to become 
fully accustomed to any particular one. 


O*: of the most extraordinary things I’ve discovered 


Control Lebensraum 


The beautifully planned aeroplanes have not always 
proved to be the easiest to handle. There has been an air 
of complication in the scientific grouping of instruments, 


engine controls, hydraulic controls and trimming controls, . 


and each group is often arranged so perfectly and with so 
little spare living space that one is difficult to distinguish 
from another. 1 may cite the engine and airscrew control 
bank of a typical American twin-engined aeroplane as an 
example. In one of these there are eight or ten levers in 
a row and separated only by an inch or so. Planning 
in excelsis, but I’m not sure that the ordinary pilot wouldn't 
prefer to have a few of them lying about elsewhere. In 
the same machine there is a mile-long row of coloured 
switches. All very nice and tidy, but you have some 
considerable difficulty at first in sorting them out. A 
typical ‘‘bad’’ aeroplane would have everything hung 
about all over the place like toys on a Christmas tree, and 
no one could possibly mistake any of them. 

At the risk of being dubbed a super-reactionary I must 
say that things may not be improved if the ultra-clever 
designer gets to work too vigorously on such things. You 
see, the test pilot who tries the layout also becomes accus 
tomed to it; the layout really ought to be tried first of all 
by a pilot who has had little or no previous experience of 
the type. The entire problem is, of course, being solved 
in the case of very large aircraft when a flight engineer is 
carried sitting at his little desk, gazing at a mass of dials, 
and fiddling endlessly with a series of airscrew, engine, 
heater, cooler and what-you-will controls. 

In Flight of September 18th the latest version of the 
Sperry Flightray was described. Now this is an example 
of rational thinking which may or may not prove to be 
right. At various times in the past a number of instrument 
experts have endeavoured to pile all the indications into 
(or on to) one dial. 

This Flightray is certainly a beautiful device—and 
beautifully ingenious, too. But aren’t we being altogether 
too rational? I don’t know that the pilot wants all his indi- 
cations on one instrument. In this country we have gone as 
far as, I think, is practicable by collecting all the separate 
blind-flying instruments and arranging them on one panel. 
The pilot’s eyes can so be rested to some small extent as 
they wander from one to another. 

But to gaze remorselessly for solid hours at one instru- 
ment, carrying no fewer than eight separate “‘stories,’’ is 
really a bit too much I should expect the pilot’s eyes to 
be sticking out like organ-stops at the end of half an hour, 
and after the landing he would have to be taken to a 
mental home-—or at least an eye specialist. 

Of course, this instrument is only intended to be con- 


centrated on during a blind approach ; on the rest of the 
flight the pilot can, presumably, use the more normal 
dials. All the same, I suspect it of being the thin end of a 
wedge. In that case, the least that can be done is to make 
the combined instrument about four times as large as it 
is in its experimental form. 

Even so, I can imagine my struggle to get the approach 
beam ‘‘blob’’ in the ceritre, the horizon level, the gyro 
line at zero and to keep the sp»~d line in the right place 
while the outer beacon light flashes away unheeded and 
the rather absurd and primitive ball bank-indicator lurches 
from one side to the other. Of course, I should not alto- 
gether believe in the approach beam ‘‘blob”’ and my 
eyes would be constantly searching for the sensitive alti- 
meter dial by way of a check. 

Not that I am so much a reactionary that I don't believe 
in rational things. I certainly do—in rational living as 
well as rational aircraft designing. But moves must be 
made comparatively slowly. In really large machines 
as I've said before, a brand new technique will eventually 
be developed, with a crew, say, of four—the commander 
(who does very little actual flying), the pilot (who is an 
instrument-chaser and a very expert all-round airship 
driver), the engineer (who looks after everything but the 
actual flying instruments and controls), and the radio 
operator. The commander co-ordinates the work of*the 
other three, makes final and vital decisions, does most of 
the navigating, and takes over when he feels like it. He 
will obviously be something resembling a superannuated 
pilot—reactions a little slower, but experience infinitely 
greater after years on the world’s airlines. 


Flightray Comfort 

With this system, which is already in virtual operation, 
we could reasonably become entirely rational in our control 
and instrument layouts. Devices like the Flightray would 
come into their own, and the timid, rotund passengers 
could lean back in their comfortable armchairs with the 
feeling that everything possible had been done to make 
their lives safe and happy. In the meantime, with war 
conditions and war designs, the majority of the thinking 
and flying must necessarily be done by one person, and 
rationa! layouts are not necessarily the most perfect in 
practical use. 

P.S.—Note on the word Ersatz:. Long, long ago car 
dashboards and panels were made of wood; then we had 
bakelite to imrtate wood; then compressed cardboard to 
imitate bakelite to imitate wood ; and finally sprayed metal 
to imitate compressed cardboard to imitate bakelite to 
imitate wood. All we need now is to go back to wood 

This postscript has no bearing on the subject of the 
article except in so far as we all think in terms of Ersalz 
—whether in materials or design; peculiar world! 

** INDICATOR." 


“Westland” Pioneer Retires 


Me. ROBERT J. NORTON, who was intimately connected 
with Westland Aircraft from its inception when it was 
launched as a branch of Petters Ltd., Yeovil and Lough- 
borough, has retired from active duty with the parent com- 
pany of which, however, he remains a director. During his 
long association with the company Mr. Norton has made many 
friends, who will be sorry to hear that health reasons have 
compelled his withdrawal from active participation 

Mr. Alan P. Good, deputy chairman of the Brush Electrical 
Engineering Co., Ltd. (with which Petters Ltd. are associated) 
and Capt. R. C. Petter paid high tribute to the work of Mr. 
Norton when presentations were recently made to him om 
behalf of the directors and staff. 
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Eighth of the Series 


RIEND or 


Two Four-Engined Bombers 
With Single Tails 


state of tail-unit design that while 

many medium-sized machines are 
apparently deemed by their designers 
to require twin fins and rudders, some 
of the very biggest bombers yet pro- 
duced manage very nicely with single 
vertical surfaces. This is not peculiar 
to any particular nationality ; we can 
set the Hudson against the giant B-19 
in America, the Dorniers 17 and 215 
against the Kurier in Germany and the 
Hampden against the Stirling in 
Britain. 

This week the tails of the Stirling 
and the Kurier are taken as typical 
examples of their type in the four- 
engined class. 

In the matter of arrangement, they 
both belong to the same style in that 
both tailplanes are of cantilever con- 
struction and approximately bisect the 
tail of the fuselage, and their rudders 
sit wholly above the fuselage. There, 
however, the similarity ends 

A somewhat loose, but nevertheless 
apt way of describing the rear portions 
of a Stirling for the spotter’s benefit 
is to describe it as having a Whitley 
fuselage with a Wellington fin and 
rudder ; its tailplane, too, is distinctly 
“Wellington’’ in plan, being well 
tapered and of high aspect-ratio, while 
the gun turret in the rear extremity 
completes the superficial resemblance. 
There are not likely to be many occa- 
sions when it will be impossible to see 
the number of engines fitted, but if at 
any time this should be so, and the 
machine to be identified is at such a 
distance or in such an attitude that its 
size cannot be estimated with any- 
thing like certainty, then there is still 
sufficient difference between the ver- 
tical surfaces of a Stirling and a Wel- 


I’ is a curious reflection on the fluid 


FOCKE-WULF KURIER. Large 
Square fin and rudder moderately 
tapered tailplane with blunt tips 
Carrying elevator mass balances. 
Tailwheel visible when retracted. 
No rear turret. 
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SHORT STIRLING. High 
fin and rudder and _ high 
aspect-ratio tapered tail- 
plane very similar to 
Wellington. Rear - turret 
and fully retractable 
tailwheel. 















lington to enable the spotter to tell 
which of these machines it is. 

The Wellington fin and rudder is 
more symmetrical and has a much 
sharper apex than that of the Stirling 
The leading-edge of the latter’s fin 
slopes much more than does the trail- 
ing-edge of its rudder, and the radius 
of its broader apex diminishes some 
what abruptly where it joins the top 
of the trailing-edge ; the net result is 
to impart an impression that the ver- 
tical members of the tail-unit incline 
backwards. 

The tail of the Focke-Wulf Kurier 
is, Of course, quite different from that 
of the Stirling and so affords a ready 
means of differentiating between these 
two opposing four-engined bombers 

Its tailplane is of lower aspect-ratio 
and on its blunt, almost square-cut, 
tips are mounted the mass-balance of 
the elevators. Having no rear turret 
in the tail of the fuselage, the latter 
terminates in a point and the large 
fin and rudder have such a broad, 
flat apex and taper so little that the 
aspect-ratio of these vertical surfaces 
is reduced almost to unity. Yet 
another point of difference is to be 
found in the arrangement of the re 
spective tail wheels ; that of the Stir 
ling retracts completely into the fuse 
lage, the aperture being then sealed by 
a pair of folding plates (like miniature 
bomb-doors) whereas that of the 
Kurier remains visible from beneath 
when in the retracted 
position 

Next Week: Halifax 
and Junkers Ju go. 
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CAST OR FORGED PISTONS ? 


A Plea for Reconsideration ; Man-hours Saved in Production 
from Diesel Experience 


Data 


By C. N. SILVERSIDES 


produced in England. Like most innovations, the 

product was viewed with certain misgivings, and some 
years elapsed before forgings came into universal use in 
this country, in large-bore aero engines at any rate. During 
the past ten years the forged product has been so ex- 
clusively used that, in this particular field, cast pistons have 
been relegated to the limbo of forgotten things. 

The attitude of most executives has been that forged 
pistons have given more or less trouble-free service for the 
past ten years. Why, therefore, contemplate a change? 
In the meantime, however, production technique in the 
manufacture of cast pistons has improved, and manufac- 
turers of the smaller-bore aero motors are still using cast 
pistons with complete satisfaction. 


[’ is over twenty years since forged pistons were first 


Max. Stress Values of R.R. 59 Forged and “ Y"’ Cast Alloys 
Heat Treated at Elevated Temperatures 


| 
































; Tensile Strength T/Sq. in. B.H.N. 
ALLOY |= \700 | 200 | 300 | 350400 || 2 » | 200 | 300 | 350 | 400 
100 | 200 100 | 200 | 300 400 
Room | og | °¢ | °¢ °e | og || Room | cg |g | 2g | 9g | 9g 
Y alloy, Cast | 
and H.T. ... 21 19.6] 17.5} 17 | 122) — |] 130 | 115] 95] 42?) ? 
Y alloy, | | 
Wrought | 
and H.T. ... 26 24.5) 22.5) 16 | 10.2); — 121 1l4 102} 42 | 27 | — 
RR.53, Cast 
and H.T. ... 25 23 | 22 14 8 148 | 140/115] 68 | 52 
RR.59,Wrought | 
and H.T. ... 28 25 | 21.5) 13 38 — || 143 |134]110] 52 | 27 - 
LO-EX, Cast | j 
and H.T. ... 17 15 | 12.7| 6.5 3 i) | 126 | 118} 86} 38 | — 























These facts do not carry conviction with the majority 
of technical executives, who invariably refer to the 
difference in bore size and piston pressure with which they 
are concerned. That cast pistons are giving long and satis- 
factory service in compression-ignition engines outside the 
aero field is generally ignored. This in spite of the fact 
that bore sizes are greater than those of the largest aero 
motors. On the grounds that certain c.i. engines subject 
pistons to most onerous conditions, a reference to this type 
may be accepted as a useful comparison. 

It is certain that when forged pistons were first contem- 
pl&ted the increased cost over the cast product must have 
appeared a ghastly item. To-day, costs appear to be taken 
for granted in this direction, and there is a certain lack of 
interest in this item 


One-third the Cost 


The best-quality cast piston—and it is not suggested that 
any other should be considered—would not involve a 
greater expenditure than 30 per cent. of that required 
for the production of the forged product. So far as 
apparatus is concerned,*even this ratio would not be neces- 
sary. Assuming the existence of plant for machining 
forged blanks, a fair estimate of costs for jigs and tools 
for production of the type and size under review would 
call for four or five times the capital expenditure necessary 
for machining the cast product. 

In addition to the difference in machining cost there is 
the resulting scrap. The percentage of scrap in producing 
cast pistons could be assessed at 10 per cent. Against 
this, the reduction of a forged billet weighing 10 lb. to 
the finished piston having a weight of around 3 lb. pro- 
duces an astounding scrap percentage. 

Under war conditions the time required to produce com- 
ponents is an important factor. Six to seven man-hours are 
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required to produce a piston from a forged billet, against 
two to three man-hours to machine the cast piston. This 
is just one of the more glaring differences between the two 
types. Under war conditions, ease of production is surely 
a vital factor. 

It is important to examine the quality of the casting, 
even more so than the forging, inasmuch as forged blanks 
are not produced by a large number of firms. It may be 
that the general source of supply for forged blanks can 
be relied upon for reasonably consistent quality. Not so 
with castings! Foundries are legion, but it is extremely 
doubtful whether more than one or two could produce 
castings to give satisfactory service in aero motors. 

The Bristol Aeroplane Company have stated that “the 
selection of a suitable material for pistons is a hard problem, 
as they have to combine lightness with good strength at 
temperatures up to 350 deg. C. and with good heat con- 
ductivity. . The forging process obtains correct direc- 
tional grain flow with increased strength and ensures 
greater uniformity and freedom from defects than is 
possible with a cast piston.’’ 


Physical Properties 


It has been generally assumed that wrought material 
has a higher degree of safety, and that ‘unless castings are 
correctly designed and rigidly controlled and inspected 
during manufacture, defects are more likely to occur. 
Nevertheless, it cannot be assumed that the wrought 
material is always free from defects. Mechanical and 
thermal stress distribution must be taken into account, and 
it is doubtful whether wrought materials have any 
advantage over the best cast materials. 

Physical properties of either material, after heating to, 
and cooling from, temperatures obtained in service, are 
surely of greater importance than room _ temperature 
properties. The accompanying tables are of interest. 

During 1933 a leading firm of consultants carried out 
distortion tests on pistons 4}in. diameter, machined from 
forged and cast materials, and the result of these tests was 
given in that year. The tests were conducted at room 
temperature. A static load of 780 lb./sq. in., applied 


Com: mn of Cast and W: it Piston Materials 
Recovery Values r 50 hours’ intermittent Exposure at various Temperatures. 
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through }in. rubber sheet on to the crowns of the pistons, 
showed that the skirt distortion on a forged piston was 
more than 50 per cent. greater than on a piston manufac 
tured from a casting. 
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At least two manufacturers have stated that greater 
power output is obtained when cast pistons are used, and 
one has expressed satisfaction from the point of view of 
roo per cent. specification strength from one source of 
manufacture. 

To ensure castings free from defects of any kind new 
methods of manufacture and control are continually being 
developed. Core making and drying are receiving constant 
attention. Interesting progress in automatic control, and 
recording of metal temperature, is also being made, and it 
is reasonable to expect 100 per cent. consistency from one 
casting to another. Engine manufacturers using cast 
cylinder heads will no doubt be able to confirm the 
reliability of present-day castings, and, although a piston 


re¢iprocates and a cylinder head is static, the cylinder 
head has some points in common with the piston. It 
should, of course, be possible to ensure better castings for 
pistons than for cylinder heads, owing to the more intricate 
form of the latter. 

It has been common practice to quote physical properties 
of selected piston materials to 300 deg. C., but it is certain 
that higher temperatures (up to 450 deg. C.) may be en- 
countered. The diagrams illustrate the temperatures 
obtained with a c.i. aero engine The piston used was 


400°C 350°- 400°C 
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produced from a casting and gave a very good account of 
itself, including many hours’ full-power running at 300 
B.M.E.P. 

It is known that pistons having cast heads and wrought 
skirts are in use in U.S.A. The time may now be ripe for 
a complete review of methods of piston manufacture. 
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Photographs of Some of Our Finest Pilots 


Who are Instructing Instructors 


S/Ldr. M. ROBINSON 


(Lelcw) 


F/O. L. J. T. M. WEST 


P/O. W. A. S. ELDER 
(helow) 


F/O. J. HART. 


B/Ldr. J. F. MCKENNA. S| P/O. P. TAPLIN. 


; (below) 


F/Lt. F. W. J. PADDON 


A. L. MORGAN. 


F/Lt. T. W. NEWBOULD. F/Lt. T. F STEELE 
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NUMBER of the instructors of the famous Central 

Flying School of the R.A.F. have recently been 

awarded the Air Force Cross in recognition of their G.E Lh teHITE 
sxcellent work in training instructors for the vast expansion (below) 
of the Royal Air Force, 

For many years, almost from its inception at Upavon in 

1912, a C.F.S. certificate has been considered the hall-mark 
of pilotage proficiency, and the training “* patter translated 
into nearly every language. There is little doubt that the 
quality of our instructors has been largely responsible for 
the pre-eminence of our pilots in the face of the enemy. 


F/Lt. H. A. LOVE. 


W/O. IAN MACKENZIE. 
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HIGH-PRESSURE 
PUMP 


3,000 Pounds per Square Inch 
at 3,000 r.p.m. 


HE working pressure of hy- 
draulic equipment in aircraft is 
continually being increased, 
and pressures are now in use which, 
a few years ago, would have been 
considered too high to be practicable. 
Latest addition in the range of engine 
criven pumps which provide pressure 
for hydraulic circuits is the seven- 
cylinder rotary type Lockheed pump 
made by the Automotive Products 
Company, Ltd. This pump works at 
the very high pressure of 3,000 
lb. /sq. in., and, furthermore, does it 
without the use of any packing. 











Close Limits 


A very high standard of workman- 
ship is necessary to enable the pump 
to fulfil this exacting requirement, as 
all dimensions are to exceedingly 
close limits. The limits are so close 
that, though all parts are interchange- 
able and are not selectively fitted, the 
pump conforms to standards of high- 
precision work, tc which it owes its 
efficiency. It is produced in the high- 
precision section of the factory, 
which was set up just before the war. 
Ail working surtaces are glass-smooth, 
the pistons and cylinders in particular 
having a fine mirror finish. 

The seven cylinders are arranged 
radially and the pistons are actuated 
by an eccentric, integral with th 
driving shaft, through a big-end con 
struction of extremely neat and com 
pact design. 


Details 


The eccentric shaft is mounted on 
roller bearings positioned closely on 
each side of the eccentric, which 
itself forms the inner race of a needle 
roller bearing, the outer race being a 
plain ring. Each piston is operated 
through a shoe bearing on the eccen- 
tric ring and grooved lengthwise to 
receive a pin which engages an exten 
sion of the piston. The extension 
does not completely surround the 
pin; thus, while the piston cannot 
disengage itself, the load pressure is 
transmitted through the pin on to the 
shoe without subjecting the pin to 


Bigger American Bombers 


UCCESSORS to the Boeing B-17 
Fortress and Consolidated B-24 
Liberator, three new American types 
have been mentioned by Aviation 
These are the Boeing B-29, Consolidated 
B-32 and Lockheed B-49, this last being 
a military version of the four-engined 
transport, the Constellation. No authen 
tic particulars are yet available about 
these aircraft as they are all in the design 
stage, but they will all be four-engined 
bombers, probably fitted with engines of 
2,300 or 2,500 h.p.—engines which may 
be available by then. 
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(Above) The neat internal details of the 

pump exposed to view and (right) the 

compact dimensions of the complete 
unit. 


shear stresses. The ends of the 
piston pins are cut away to approxi 
mately half their diameter ; two rings 
hold all the shoes and pins on to the 
eccentric ring and ensure positive 
retraction of the pistons on the 
suction stroke. 


How It Works 

The inlet porting is automatic, a 
groove being cut in each cylinder in 
such a position that it is uncovered 
just before the piston reaches the end 
of its stroke. After moving out 
wardly a short distance, the piston 
covers the inlet groove and the 
trapped fluid is forced through a pas 
sage leading from the top of the 
cylinder past the spring-loaded mush 
room type non-return valve into a 
cored duct in the cover casting con 
necting with the pump outlet. Inlet 
and outlet connections are on the 
front of the pump, and the whole of 
the body is flooded with fluid en- 
suring efficient cooling of the working 
parts. 

Each cylinder is retained in position 
by a lip engaging an inserted steel 
ring in the cover casting to take the 
load due to pumping, and by two 
studs and nuts, the latter being 
locked by small steel plates. Sealing 





A very large Navy boat being built 
by Glenn Martin will probably fly during 
this year. It is bigger than the Gigantic 
Douglas B-19, reports indicating that its 
weight is 170,000 Ib. against the 164,000 
b. of the Douglas bomber 


“Are You There, Tom?” 
_ ea communication on the 


assembly line, between men working 
inside the fuselages and those on the out 
side, now speeds the production of P-43 
Lancers at the Republic Aviation Cor- 
poration plant at Farmingdale, New 
York. Hitherto it had been necessary for 
a man working within a fuselage on the 





























of the drive shaft against both out- 
ward leakage of fluid or inward 
leakage of engine oil or air is by 
means of a triple seal and oil thrower 
to a drain connection, Dimensions of 
driving flange are to existing Alr 
Ministry standards. 

The pump is rated to cperate at 
3,000 r.p.m. and 3,000 Ib./sq. m. 
working speed and pressure, and at 
3,750 r.p.m. at the full load of 
3,000 Ib./sq. in. for short periods. It 
may be driven in either direction 
Two connections, only, to the pump 
are required, an external safety valve 
being used. 


line to crawl back to the nearest opening 
to give instructions to the men working 
with him on the outside. Also, it was 
extremely difficult for the superintendent 
or foreman to talk to the man inside the 
aeroplane 


It is believed that Republic Aviation 
is the first aircraft manufacturer to use 
a telephone on the assembly line The 
equipment used is the Bell System opera- 


tor’s set, which is a covered light-weight 
head receiver and chest transmitter! 
Regardless of the number of the units on 
the line, there always remains an ade- 
quate volume, provided by a desk set 
box containing an induction coil 
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AIRSURVEY, 
WORK 


Extensive Use of Aircraft 
in India 


OST of the world has been 
mapped, but only a small pro- 
portion of it has been sur- 

veyed. Air survey is very gradually, 
but also very surely, gaining accept- 
ance as a method of great efficiency, 
and India is one of the countries where 
extensive use has been made of it. 
Operations have extended from Burma 
to Baluchistan. In the east surveys 
have been made from bases at. 
Chittagong, Akyab and Dacca, while 
in the west the work was carried on 
from Quetta and Karachi. Surveys 
were made for geological research, 
town-planning, harbour development, 
irrigation, river control and power line development. 

In the air survey laboratories and the mapping office at 
Dum Dum photographic plans were completed of the town 
of Ujjain on a scale of 32 inches to one mile, plans were 
drawn for the various surveys above-mentioned and several 
sets of photographic prints covering over 12,000 square 
miles of territory were made for stereoscopic examination. 
One hundred and nine square miles of maps on a scale of 
8 inches to one mile and 100 square miles on a scale of 
4inches to one mile were turned out by the topographical 
mapping section. 

The science of air survey is developing in India with 
notable success. More than 83,000 square miles in India 
and Burma have been surveyed since operations began in 
1924. For the revision of large-scale agricultural and town 
maps, the planning of public works, the prevention of flood, 
for oil and mineral prospecting—to name but a few of its 
many applications—the work of the air surveyor is saving 
both time and money. 


Harbours, Rivers and Geology 

Forestry and delta surveys first engaged the air surveyors’ 
ttentions because of the excessive cost of surveying such 
dificult terrain by normal means. The second step forward 
was the revision of large scale maps of agricultural districts, 
and town surveys were undertaken later. 

Prior to 1928 little air survey had been done. Pioneer- 
ing work was done in Burma, the Federated Malay States 
and Borneo in compiling early maps of forest areas, rivers, 
coast lines and deltas whi¢gh would have been practically 
impossible to map by surface means owing to cost. Ex- 
perience gained here was put to use in producing in 1927-28 
as an experimental measure a map of Chittagong District of 
Bengal to the very large scale of 16 inches to the mile 
Prior to that a scale of 6 inches to the mile had been con- 
sidered ambitious, 

But technique was not sufficiently developed at that stage 
for the satisfactory production of maps on so large a scale 


Aircraft from US.A. 

AIRCRAFT, aero engines and equipment to the value 

of more than $284,000,000 (approximately /71,000,000) 
was delivered to British air forces, in Britain and else- 
where, by American manufacturers during the first seven 
months of the present year, according to a statement by 
Colonel J. H. Jouett, president of America’s Aeronautical 
Chamber of Commerce. 





Photograph Govt. of India 
This mud crater photographed in India is an instance of the value of the air camera 
in providing geological information which otherwise would be obtainable only after 
great expense and delay. 


In spite of initial disappointments work was continued, due 
largely to encouragement given by the Survey of India 
and the Bengal Government. New methods were de- 
veloped, and during the succeeding eight years four com- 
plete districts of Bengal and 4,000 square miles in the 
United Provinces were mapped from the air. Vertical 
photographs each overlapping its neighbour by 60 per cent. 
were found to be excellent tor the revision of torn maps, 
such as those of Indore and Nagpur. 

Engineers responsible for harbour engineering and for 
devising protective measures against seasonal floods of 
rivers have found the information provided by air photo 
graphy of very great assistance. Photographs of Karnafuli 
river taken under conditions of high and low water dis 
closed the locality of banks beneath the surface by eddies 
or ‘‘tails’’ of silt in suspension. River photography 
shows up erosion and siltation by the condition of the 
banks, as well as by curvature and direction of flow. 

The cause of devastating floods which occur almost every 
year in Orissa has been shown by air photographs to be 
due to stoppage of the many outlets of rivers along the 
coast by silt and also by sea-washed sand. The deteriora 
tion of cultivable lands in the Punjab through saline satura- 
tion was investigated experimentally by the air camera 
It was found that, in winter, the surface salt shows white 
in the photograph 

Yet another aspect of air photography is photo-geology, 
which is the best means available to the geologist for 
getting information rapidly. This entails the use of the 
stereoscope, which gives him the exact representation of 
the ground in relief. Stereoscopic photographs are taken 
into the field and examined in this manner. After correlat 
ing the geological data obtained on the ground, large tracts 
can be geologically mapped in the office with rapidity an 
accuracy of detail. Oil prospecting in Baluchistan was 
advanced by air photography when more than 1,000 square 
miles of land were surveyed. Important geological sur 
veys have also been carried out in Bengal and Burma. 


Col. Jouett did not disclose the actual numbers of air- 
craft nor the proportion of the various categories, but it 
has been estimated that the total sum mentioned would 
cover the cost of more than 8,000 fighters or 2,000 bombers. 
At least three-quarters of the total, however, were combat 
aeroplanes as distinct from training types, and they repre- 
sent nearly double the number of aircraft we lost in 
defending this country throughout 1940. 
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HERE anon THERE 


“Flight” Index Now Ready 


_IGHT index for January-June, 1941, 

is now available. This may be had 
for 7}d., or together with a binding case 
for 4s. 6d., postage being free in either 
form. 

It readers wish, however, their copies 
of Flight can be bound for them in the 
publisher’s case at a cost of ros., plus 
od. postage to cover the return of the 
completed volume. 


lsolationists ! 
URELY the most 


munity in the 
Netherlands East 
station on Wissel 


isolated white com- 
world must be the 
Indies Government 
Lakes, in the heart of 


% 


CONGRATULATIONS : Mr. Winston Churchill shakes Alex Henshaw by the hand 


after the latter had put up a show for him on a Spitfire. 


recently announced, will fly before the 
end of the year. 

The first Twin-row Pratt and Whitney 
Wasp engine, of 1,200 h.p., has also been 


produced in Australia. 


Daylight Record 


A U.S. Army four-engined bomber 
(type unstated) is reported to have 
set up a new world’s record for the 
longest flight in daylight by covering the 
3,400 miles from the Gold Coast port of 
Takoradi to Belem (Para), Brazil, in 
13 hours 45 minutes 

You will see by your map that the 
former locality is a few degrees north of 
the Equator while Belem is about the 
same distance south of the line. which 





Pre-war readers will 


remember Alex Henshaw and his father as private owners with a flair for racing. 


New Guinea, amid dense jungle where 
Papuan natives still have the nasty habit 


of picking off stray intruders with poison 


arrows. 
Now, however, the N.E.I. authorities 
have arranged with K.N.1I.L.M. toextend 


their bi-weekly service between Java and 


New Guinea by fiving through to this 
“encircled ’ utpost 

Flying b s, which can safely moor 
on the lakes, now maintain a regular 


supply of mails medicines and so 
on to this small Dutch garrison, whereas 


it formerly took three months for an ex 


food 


pedition to reach them with supplies 
from the coast Even the natives are 
slowly becoming less hostile having 
been suitably impressed by the aircraft 


Getting Going Down Under 


OMPLETE production of Bristol 
Beauforts, as distinct from their 
assembly from imported components 
has now begun in Australia, and the first 
it was 


** all-Aussie ’’’ Beaufort off the line 





crossed in mid Flying 


um East 


would be 
more or less along the Equator fr 
to West would, of course, provide about 
the same amount of daylight as in these 
latitudes at time of tl 
would seem that the trip, taking advan 
tage of the gain in time obtained by 
‘chasing the sun,’’ just about fitted into 
the available daylight period 

Ihe bomber’s 
Col Caleb V. 
Curtis Lemay 
Carlos Cochran (second 


ocean 


this 1e year, so it 


was ¢ ym posed ot 


Major 
( apt 


crew 
Haynes 


navigator and 


pilot) 


Dominion Air Honour 


) W. SIERS, maintenance superinten 
dent of Canadian Airways, Ltd., has 
awarded the Trans-Canada Trophy 
for his work in 1940 in developing the 
principle of oil dilution for aircraft 
engines, thus solving the problem of 
starting aero under Arctic con- 
ditions 

he trophy, which was 
late James Dalzell McKee 


been 


engines 


given by the 
of Pittsburgh 





_ said to have 





is awarded annually by a committee ap 
pointed by Major The Hon. C. G. Power 
Minister of National Defence for Air. the 
donor’s idea being that ‘‘continuoys 
performance throughout the year should 


receive greater consideration than a 
single brilliant exploit.’’ 
One of the most highly valued of 


Canadian air honours, this tr phy has 
been awarded every year since 1927, the 
successive winners each retaining a 
replica purchased through a $1,000 en. 
dowment fund which Mr. McKee pro- 
vided for this purpose 


New German Types 


ee newspapers publish reports 
of two new German types which are 
made their appearance. One 
is said to be a Dornier twin-engined 
fighter, the type Do. 29, reported to be 
capable of 375 m.p.h. Ihe other is a 
Heinkel four-engined bomber, credited 
witha top speed of 300 m.p.h., a bomb 


load of 8,o0o0lb., and a range of 1,875 
miles. Some time ago Dr. Ernst Heinkel 
took out patents for certain tandem 
engine arrangements, and possibly the 
He. 177, to which these figures are said 
to refer, may have this engine layout 


The report that the machine is of rather 
unusual appearance lends force to this 
theory. 


Royal Promotions 


HE names of their Royal Highnesses, 

the Duke of Gloucester and the 

Duke of Kent, both appear in recent 
R.A.F. promotions. 


Air Vice-Marshal His Royal Highness 
the Duke of Gloucester, K.G., K.T., 
K.P., G.C.M.G., G.C.V.O., is promoted 
to the rank of Air Marshal, and Group 
Captain His Royal Highness the Duke 
of Kent, K.G., K.1 G.C.MG., 
G.C.V.O., assumes the rank of Air Com 
modore with effect from July 28th, 1941. 


Ihe Duke of Kent had previously te 
linquished, at his own request, the rank 
of Air Vice-Marshal 


New Light Aero-engine 
SIX-CYLINDER, horizontally op 


A air-cooled ior light 
types of aircraft is among the new type 
certificates recently granted in the 
U.S.A. This is the Lycoming 
0-350 and may be regarded as a logical 
development of the flat-four type 
which has gained such popularity in the 


engine 


pose 1, 


150 h Pp 








States among the private owners of 
various makes of smail high-wing mone 
planes 

Apart from the statement it de 
velops its 150 h.p. at 2,500 r.p.m, at 
sea-level and is equipped wit special 
accessories,’’ no details are as yet forth 
coming 

To Help China 
N ANY American airmen are contained 
in the International Volunteer Af 

Force which is now being created to help 
the Chinese in their fight against the 
Japanese aggressors, and machines 1 
them are being assembled at Burma, 
where aircraft are also arriving ior 
Chinese Air Force itself 
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Formations of Martin Bombers 
lued of : 
phy has in the Middle East 


927, the 


pom. HE Martin Maryland, which is 
ee pro being used to such good pur- 

pose in the Mediterranean area, 
is a development of the Martin 167 
bomber, which’was already in produc- 
tion for the French Armée de L’ Air at 








hick om the time of the collapse of France. 
ice. One Britain immediately took over and 
-engined extended the existing contracts. 
ed to be The top photograph shows a number of Marylands in 
her is a double arrow-head formation against the vivid blue of 
credited Egypt's sky. In the centre is a glimpse inside a mobile 
_— radio station belonging to a squadron operating Mary- 
‘oo lands. The photograph was taken while a raid on the 
conden enemy was actually in progress. The picture at the 
ibly the bottom of the page, of a formation over the delta, is 
are said of particular interest in that it shows how easy it is to 
layout see the varying depths of water from the air. The dark 
of rather portions are the deep channels, but the water is so clear 
to this that it makes it quite difficult to ascertain exactly where 
the banks are. The dark straight channel in the top 
right-hand corner of the photograph is a canal of constant 
depth. 
shnesses, Incidentally those interested in ‘‘ spotting’’ and identifi 
and the cation will note that, in the picture below, the distinctive 
n recent step-up in the fuselage of the Maryland just in front of 






the tailplane is clearly visible and so, also, is the fixed 
tailwheel, although the photograph was taken from 
above 
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\ X JHILST the internal crystalline 
structure of various alumin- 
ium alloys has come in for con- 
siderable scrutiny of recent years, the 
best results are very largely depend- 
ent upon the manner in which the 
specimens are subjected to preliminary 
preparation. In earlier years, micro- 
scopical examination of practically all 
metals was undertaken by the one in- 
vestigator. Thus iron and steel, brass 
and copper alloys, anti-friction alloys, 
and aluminium alloys were more or less 
in the hands of one metallographist, 
who examined the metal, took photo- 
micrographs and proffered opinions on 
the structure and condition which was 
presented. Probably the greatest fillip 
was given to this subject at the last 
war period when the need for special- 
ists for each particular metal was 
recognised. Complete staffs were en- 
gaged on gun-metals, or alloy steels 
for different armament purposes, who 
with long and continuous experience 
of the same subject could detect any 
variation in the structure at a glance, 
and what treatment would be required 
to rectify it. 

This resulted in all preliminary pre- 
paration of the specimens being 
brought up to a high standard, and 
the same remarks applied to anti- 
friction alloy investigators, at a later 
date. Many of the earlier samples of 
white bearing alloys had their struc- 
ture impaired by imperfect grinding 
and polishing, and the soft structure 
was distorted by too heavy treatment. 
To-day all specimens of soft metals are 
ground and polished by hand, and 


Fig. 1. Aluminium alloy etched with sodium hydrate. 


outline lacks sharpness. 


Fig. 3. Aluminium alloy containing tin and copper, etched 
with hydrofluoric acid, showing eutectic network. 
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SPECIMENS 


Preparing Aluminium Alloys for Microscopical Examination 


By A. G. AREND 


even slow-working grinding wheels are 
not utilised, with the result that no 
distorted surfaces are produced, and 
the microscopical examination pro- 
ceeds without delay. In a similar 
manner, all etching solutions have 
been more or less standardised to bring 
up the structure with the greatest uni- 
formity and consistency, and saves 
time in undue experimentation. 

With the expansion of aluminium 
alloys, a similar state of affairs has 
arisen, but it is only of quite recent 
years that the work of preparation and 
etching has been more or less stan- 
dardised. The reason for this is easy 
to understand, since aluminium can 
alloy with almost any other metal, and 
it would be difficult to envisage how 
many fresh aluminium alloys will be 
utilised industrially in the future 

Most aluminium alloys are soft, 
although not obtaining to the great 
softness of white bearing metals, but 
possess the additional possibility of 
oxidising. Hence the initial grinding 
requires greater care, whilst the use of 
water in polishing and cleaning is to 
be deprecated. 


Preparing the Specimens 


Best results are secured by initially 
working down the specimen on differ- 
ent grades of emery paper by hand, 
taking care that perfect dryness is en- 
sured. This kind of grinding is most 
satisfactory when the specimen is 
slung along the surface of the papers 
(which latter are fixed on wooden 
blocks) rather than held firmly by the 
hand and pressed tightly against the 
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polishing surfaces. This might at first 
sight appear a, circuitous system, since 
direct rubbing will remove scratches, 
and slight inequalities more rapidly, 
but it saves time in the long run, as 
the surface will remain unimpaired. 
The, specimen is slung back and 
forwards over one paper, and followed 
on the next paper in a line at right 
angles to the action on the former, and 
this method is continued until an un- 
blemished surface is obtained. Mbist- 
ening the papers with pure petroleum 
is to be recommended, but too much 
petroleum can cause the surface to be- 
come unduly rough Where _ the 
aluminium alloys are not too soft, the 
usual polishing disc, covered with felt 
containing ‘‘diamantine’’ powder 
made into an emulsion with methyl 
alcohol, can be taken advantage of. 
Where there is any suspicion that 
this action may be too severe, an ex- 
amination under the highest power 
magnification available will reveal if 
any slight distortion has been intro- 
duced. In other words, although a 
magnification of some 200 diameters 
will suffice for taking photo-micro- 
graphs to show the structure to best 
advantage, a glance at the specimen 
under, say, 2,000 diameters will reveal 
if the crystal boundaries have been 
moved from the position which they 
would occupy with lighter treatment. 
Only sufficient powder should be used 
to simply render the felt white, and it 
must remain thoroughly wet with 
alcohol throughout. The more polish- 
ing that is done the finer does the 
polish become, so that, where time per- 


Fig. 2. Aluminium alloy containing silicon, etched with 


hydrofluoric acid, showing dendritic structure. 


Fig. 4. Magnesium die casting alloy, etched in sulphuric 
acid, showing mixed crystals in the eutectic. 
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mits, lengthy treatment is always to 
be advocated. The latest types of 
ishing powders appear to be made 
by an electrolytic process which en- 
sures the finest possible particles, and 
are regarded as an advance over the 
usual prepared alumina powders. The 
at which the disc revolves is 
not of great importance, but many 
workers prefer some 1,000 revolutions 
minute, and the whole art depends 
on the light pressure of the specimen 
against the felt. 
After the foregoing treatment, the 
surface is cleaned with spirit, and 
finally given a fine polish by hand. 


Too Great Relief 


With some of the die-casting alloys 
the use of petroleum introduces an 
almost photographic effect, as the sur- 
face is produced in too great relief. In 
a similar manner moc‘ of the soft clu- 
minium alloys, -vhich are not too 
tough, tend again to show up this 
relief when given a too lengthy spell 
of polishing. Should the disc at any 
time become dry due to the alcohol 
evaporating, the surface would become 
seriously oxidised. When the disc is 
too wet, the operator is liable to be 
splashed with particles, but, as a 
matter of fact, working under these 
conditions gives the most perfect speci- 
mens. More care has to be accorded 
where photo-micrographs have to be 
taken than for a direct examination. 


Dutch Empire Air Training 


HE Dutch East Indies Air Force, 
* which is steadily expanding, will be 
given increased impetus shoftly as the 
result of increased training facilities by 
their Volunteer Flying Corps at Batavia. 
The V.V.C. (to give it its Dutch title) 
has just announced the purchase of forty 
training aircra{t (type not specified) and 
when these are delivered they will go 
into service immediately 


Ordnance for the Orient 


T# Burma Road is expected soon to 
be handling something like 50,000 
tons of Lease-Lend material every month, 
and certain problems involved have been 
investigated by Sir Robert Brooke- 
Popham, C.-in-C., Far East. 

_ Among this war material for China, 
incidentally, is the latest version of the 
Vultee Vanguard, the P-66, several of 
which are said to be already on their 
Way 


Airacobra Speed-up 


HE introduction of new technical 
~ methods in the production of the 
Airacobra has, according to the New 
York correspondent of The Times, te- 
duced from 16,000 to less than 8,000 
the number of man-hours required to 
turn out these machines. 
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Etching 


Regarding etching, this should fol 
low immediately upon polishing, in 


‘order to avoid slight oxidation, <nd 


any samples which have to be left for 
even an hour will generally display 
signs of tarnish. The etching is never 
so complete when a skin of tarnish has 
to be removed, and where time has 
inadvertently intervened it is advis- 
able to etch, polish gently, and repeat 
the etching to bring up the best fresh 
structure. Although sodium hydrate 
is widely used, the outlines with some 
alloys are not brought sharply into 
relief, and further, the sodium salts 
appear to introduce a tint of colour to 
certain of the constituents. Sodium 
bifluoride reacted in much the same 
manner, and after much research it 
was decided to abandon the use of 
etching agents containing sodium. The 
softer alloys are best etched in dilute 
sulphuric acid (about 1 per cent. solu- 
tion), and the etching only occupies a 
few seconds. Some investigators prefer 
to rub the surface gently with felt dur- 
ing the etching, so as to prevent any 
possibility of air bubbles being present. 
For most of the harder cast alloys, an 
0.5 per cent. solution of hydrofluoric 
acid is used, which shows practically 
no tendency to tinge the components 
with colour, and displays the crystal- 
line separations very distinctly. This 
etching solution is satisfactory for a 
wide range of aluminium-magnesium, 
aluminium-copper, and aluminium- 
manganese alloys, and with the mag- 
nesium-silicon alloys, but not for rich 
magnesium alloys. The latter, of 
softer disposition, cre better dealt with 





Many operations which formerly re- 
quired skilled mechanics can now be 
performed by semi-skilled labour; the 
company’s factories at Buffalo and New 
York have increased their personnel ten- 
fold during the past 21 months. 





by the very dilute sulphuric acid solu- 
tion More care is devoted to etching 
where photo-micrographs are used as 
evidence in a matter of dispute, and 
the long-continued use of sodium 
hydrate is largely because so many ex- 
aminations are simply made on the 
spot to keep a check on anneal’..g and 
heat-treatment operations. Where 
many photo-micrographs have to be 
taken on short notice, it is a good plan 
to ‘low air from a fan, or compressed- 
air jet; cver ‘he surface of the speci- 
men, so that all interstices are per- 
fectly dry. If this is not done there 
is always the risk that the reflected 
light may be affected and prevent a 
perfectly true rendering being ob- 
tained on the photographic plate. The 
filing of specimens is greatly facilitated 
by using sets of small pill boxes, as in 
this way all alloys of the same com- 
position and physical disposition may 
be kept together, or allocated to ‘he 
one section Instead of comparing a 
fresh sample with simply a_photo- 
micrograph, the previous specimen is 
thus at hand, and the whole field is 
available for comparison 


Easy Comparison 


With a regular “‘ library *’ of actual 
specimens t2 examin: at a moment's 
notice, all copper-aluminium eutectics, 
dendritic structures, irregularly dis 
tributed aluminium-cilicon eutectics, 
and mixed aluminium magnesium 
crystals formed by compressed-air 
quenching, etc., etc., can be compared 
and a sound training is thus available 
to almost any metallurgist, which 
otherwise would take long to learn by 
simply perusing written descriptions 


AT REYKJAVIK: A Curtiss Toma- 

hawk being unloaded on the quayside. 

It is interesting to note the American 

markings which mean that the U.S. 

occupation army wil! have its own 
air torce. 
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HOLLOW STEEL BLADES 


American Method of Fabrication : Their Characteristics Compared with Solid-duralumin 


OcTOBER 16TH, 1941, 


Airscrew Blades : Lower Specific Weight, but Less "Repairability” in War 


By JOHN W. MORRISON 


ing airscrew blade material, but the fact that American 

manufacturers are known to be going over to the 
hellow-steel blade in wholesale fashion gives added interest 
to Mr. Gillmore’s article on the subject, published in the 
September 18th issue of Flight. My own impression, how- 
ever, is that the solid-duralumin blade is, indeed, losing 
ground rapidly to the hollow-steel one. 

It would appear that the trouble of fatigue cracking of 
early hollow-steel blades, due to panting of the sheeting, 
has been completely overcome. In view of the growing 
interest in the hollow-steel blade, I am taking this oppor- 
tunity of quoting a few extracts from the October, 1940, 
issue of Aviation, together with an illustration showing 
the method of fabrication : — 

‘* In the method of manufacture of the hollow-steel blades 
there are some 55 different operations. The first major 
step in this production is the milling of the steel plates. 
Upon a milling table the rectangular, flat plates are given 
a taper appropriate for the blade of which they are to form 
a part. While the taper varies, the average tapered plates 
have a difference in thickness from about jin. to approxi- 
mately gin. 


[' is difficult to get a true picture of the situation regard- 


Stamping Blanks 


‘‘ After this tapering operation, a cutting die punches out 
from the larger rectangular plate a section of flat tapered 
steel having the shape and the dimensions that can subse- 
quently be pressed by forming dies (so that the greater 
part of this metal has the shape of the cambered side of 
a blade). The rest of this punched-out piece of metal is 
shaped to form the shank of the blade. A smaller cutting 
die punches out from one of the smaller-size rectangular 
tapered plates a section of flat tapered steel having the 
shape and the dimensions of the flat or thrust face of a 
completed blade. Forming dies press this punched-out 
metal to the torm it would have as the flat, or the thrust 
face, of a completed blade. These forming dies are used 
with a large hydraulic press. 

‘‘The welding together of these two pressings is one of 
the important major operations in the manufacture of the 
hollow-steel blades. Each of these pressings has all the 
spring of chrome vanadium steel, and one end is only ygin. 
thick, while the other end close to jin. When welded 
together these pressings must make a structure that will 
be ‘hollow’ to within }in. of the tip of the future blade 
Under these conditions, these pressings must be welded 
together so that both the weld and the metal adjacent 
thereto will have adequate strength for all conditions of 
stresses and strains. 

** All welding is done by the atomic hydrogen method 
Special fixtures hold the two pressings while they are being 
welded, so that during the operation the required pitch of 
the .blace form is maintained. The welded product is then 
immediately electric-furnace heated to 1,700 deg. F. to 
remove all welding strains. The hub or shank end of the 
blade is then turned and the blade rough-finished. 

“Heat treating is the major operation that follows. In 
electric furnaces equipped with self-recording pyrometers 
the welded blades are heated to 1,650 deg. F. and quenched 
in oil. This quench required long and expensive study 
and especially designed equipment before a technique was 
found with which the blade could be brought through quite 
straight and without impairment of the pitch. Imme- 
diately upon withdrawal from the quench, the blade is 
passed to a second electric furnace where it is held for 








Steel blade made in two sections. The top blank forms the 
shank and the other section, shown in the centre, is welded 
to it to form the hollow blade. 


three hours, for draw, at a temperature from 1,000 to 
1,100 deg. F.’’ 

The physical characteristics resulting from the above- 
mentioned heat treatment may. be compared with the new 
American X76$ aluminium alloy for solid blades : — 

X76S 


73,000 


Steel 
Ultimate strength (p.s.i 138,000 to 145,000 
Yield point (p.s.i.) 
Reduction in area (%,) ee 95 57 to 62 
Elongation (%) * ; 15 12 to 15 
Specific gravity el so 18.90 7.9 


65,000 125,000 


In an article on blade design in the August, 1940, issue of 
Aero Digest, Mr. Louis H. Enos compares the weights of 
airscrews with X76S aluminum-alloy solid blades and 
hollow-steel ones :— 

X76S Steel 

405 |b 417 Ib 
0.274 Ib./h.p. 0.245 Ib. h.p 


Weight (3-bladed, 15ft. d 

Sp. Wt. (3-bladed, 15ft. d 

The specific weight figures are based on the take-off 
rating of the most powerful 14-cyl. Wright engines as 
mounted on the CW 20 transport aircraft, having a gross 
weight of 40,000 Ib. to 45,000 lb. 


Weight per h.p. 
Hollow steel bladed airscrew weights appear to be very 
reasonable up to quite large diameters : — 
Weight (3-bladed 16ft. diam.) Sp. Wt 
Weight (3-bladed 17ft. diam 
Weight (3-bladed 18ft. diam 


470 Ib., 
525 lb 
585 Ib., 


Sp. Wt. 0.234 !b./hp 


Weights and specific weights of the new four-bladed air- 
screws with hollow steel blades for the Douglas DC6 and 
the Martin B-26 have been estimated on the assumption 
that weight is increased 34 per cent. over and above three- 
bladed airscrews of the same diameter: - 

Weight (4-bladed 13ft. diam.) 440 Ib. Sp. Wt. 0.259 |b. hp. 

Weight (4-bladed 134}ft. diam.) 468 Ib. Sp. Wt. 0.253 Ib. hp. 


Both the Curtiss CW2o and the Douglas DC6 mount 
1,700 h.p. Wright motors with different reduction geaf 
ratios that permit of the installation of 15ft. diameter aif 
screws in the former instance and 13ft. four-bladed ones 
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“jn the latter. On the score of weight, 
the three-bladed airscrews reveal a 
saving of 440 lb.—417 lb.= 23 Ib. x2, 

Ib. However, the reduction in the 
ight of the undercarriage alone will 
save a lot of weight and this is not all. 
If the main landing wheels retract for- 

‘ward into the engine nacelles, the dis- 
tance of the engines forward of the 
jeading edge of the wing will be 

ed by the radius of the arc 
through which they retract, and a change from three- to 
four-bladed airscrews will reduce the radius by a foot. 
The engine can thus be moved back a like distance thereby 
considerably reducing the length and weight of the engine 
mount. Forward retraction of the main landing wheels is, 
generally speaking, the best solution with a nose wheel in 
that it avoids an extension of the nacelle aft of the trailing 
edge of the wing. 

Criticisms 

Shortcomings of hollow steel blades are-apparently, (1) 
Higher thickness/chord ratios than for duralumin, hence, 
lower efficiency at high tip speeds, and (2) 100 per cent. 
scrap in the event of a crash. 

Taking these criticisms in order, it would appear that the 
major section of the uncompleted blade is capable of being 
reinforced towards the tip either by ribbing or by moving 
back the hollow section slightly. Thickness/chord ratios 
as low as 0.06/1 together with high efficiency up to 0.93 
times the speed of sound at 20,o00ft. ought to be possible. 
It may well be unwise to assume that thickness/chord 
ratios of the newest hollow steel blades are higher than for 
dural. 

Without a doubt, the dural blade is a good fighting one. 
Reparability is something to wonder at in the case of the 
dural forging and its importance in time of war needs no 
emphasis here. That crashed blades should be going into 
service for the sixth time is, indeed, amazing. In the 
event of a crash that damages hollow steel bladed airscrews, 
will these bent blades be roo per cent. scrap? Would it 
not be possible roughly to straighten the bent hollow blade 
and then cut out the minor section of it ; the major section 
of the blade could then be straightened and another minor 
section welded in. The cost and labour involved in repair- 
ing a hollow steel blade in this manner would, of course, 
be very considerable. 

Both the Lockheed P-38 and the Republic P-47 fighter 

aircraft mount hollow steel bladed airscrews, the latter a 


A hollow steel blade sawn through to show the sections at different radii. 
picture and that on the previous page are reproduced from Avialion, N.Y., and 
Aero Digest N.Y., respectively 









This 


four-blader of about 13ft. diameter, having a very low 
specific weight. Bearing in mind the fact that airscrew 
diameters and weights are at a minimum when the forward 
speed is approximately 380 m.p.h. (which is the estimated 
speed of the Curtiss P-4oD fighter with 1,325 h.p. Allison 
motor), we may expect a very low airscrew specific weight 
in this instance. Assuming an airscrew diameter of r1ft., 
the weight with the new design .hollow steel blades is 
288 lb. and the specific weight 0.217 lb./h.p. Adding 
together the engine and airscrew specific weights (0.983 + 
0.217} we get the excellent figure of 1.20 lb./b.h.p. 

Taken together, the atomic hydrogen welded all-steel 
aero-engine and the atomic hydrogen welded hollow steel 
bladed airscrew form a matthless combination from the 
specific weight aspect. Unfortunately, it is only possible 
to give specific weight figures for an all-steel engine that 
was fabricated fou: or five years ago when its designers 
were working under a very severe financial handicap ; speci- 
fic weights of the newest engines backed up with adequate 
financial resources ought to be even more startling : — 





Max. power Weight Specific Weight 
All steel engine 1,250 b.h.p. 1,000 Ib. 0.8 Ib./b.h.p. 
Hollow steel __— rift. d. 288 |b. 0.23 |b./b.h.p. 
bladed. airscrew ——— 
1,288 Ib. 1.03 |b./b.h.p. 


Principal advantages gained by using hollow steel bladed 
airscrews may be summarised thus:—(1) Lower weight, 
10 per cent. lighter than X76S aluminium alloy, 16 per 
cent. lighter than 25S alloy current in 1940. (2) Much 
greater abrasion resistance than for duralumin cuffs. (3) 
Ease of anchoring detachable shank. (4) Optimum suit- 
ability for pusher aircraft. (5) Minimum root diameters. 
(6) Low specific weight with very large diameters, 17ft. to 
18ft. ; weight reduced 150 lb. to 200 |b. per airscrew below 
dural designs current in 1940. (7) Vertical and horizontal 
balance corrected by application of metal within the blade ; 
balance unaffected by flight service due to the hardness 
of the steel ; erosion of the metal negligible. 


BOOK REVIEWS 


“Weather Analysis and Forecasting,”’ 
McGraw-Hill, 35s. 
HE United States has shown for many years past that it 
has the capacity to attract great men of science and engi- 
neering and in Dr. Sverre Petterssen, formerly Chiet of the 
Vervarslinga pa Vestlandet of Bergen, it has obtained the ser- 
vices ofa distinguished Norwegian meteorologist. Dr. Petter- 
Sen is now Professor of Meteorology at the Massachusetts 
lnstitute of Technology and delivered the fourth Wright 
Brothers Lecture to the Institute of Aeronautical Sciences 
last December, his subject being ‘‘ Recent Fog Investigations.’ 
Weather is now assuming increasing importance, both 
economically in peacetime and as an essential science for the 
Waging of war, and meteorology is being developed to a much 
higher standard of accuracy. As this textbook on synoptic 
meteorology is written mainly for teaching purposes, the in- 
creasing number of science students who are studying 
meteorology will find its 503 pages very useful, but so also will 
practising forecasters Published in 1940, this is the first 
edition of the book. 


by Sverre Petterssen. 


The Thin Blue Line. 
net.) 

THs book is described on the paper jacket as ‘‘a true-life 

: novel of the R.A.F. as tt is to-day.’’ Actually there is 

little of the novel about it. There are seven heroes who all 

jom the R.A.F. for air crew duties, and their experiences are 


By Charles Graves. (Hutchinson, 5s. 





followed. The reader soon loses interest in their personalities 
Each in turn cakes the stage for a while, and it does not matter 
which of the seven it is. They may be real persons, but to the 
reader they seem all much the same. 

The interest of the book lies in the picture of the day-by-day 
life of an R.A.F. entrant as he goes through the I.T.W., the 
E.F.T.S., the S.F.T.S., the O.T.U., and finally reaches either 
a bomber or a fighter squadron. Many incidents are intro 
duced, including’ a court martial (in which justice is Cefeated 
by a clever bit of trickery and a smart Prisoner's Friend), and 
there 1s a very vivid account of the details of a night-bombing 
raid. It is the details which make up the value of the book, 
and young men who aspire to be members of air crews will do 
well to read it. 


Ground Gen for Airmen, by Leonard Taylor, Editor, A.T.C. 
Gazetie. (Pitman, Gd. net) 
HE Royal Air Force . . . besides being one of the finest 
fighting Services in the world, is also one of the world’s 
greatest educational establishments.’’ That is one of the many 
striking remarks in this very useful little book. It explains 
much in clear language and an attractive manner, with 
amusing illustrations to emphasise the points. It gives a com- 
plete list of trades and trade groups in the Service, with the 
pay attaching to each, and it gives a lot of good advice to a 
young airman without being in the least grandmotherly. A 
very good sixpennyworth. 


FLIGHT 


we 


OcToOBER 16TH, TO4t, 


Corvesponden 


The Editor does not hold himself responsible for the views expressed by correspondents. 


The names and addresses of the writers, 


not necessarily for publication, must in all cases accompany letters 


CONTRA-ROTATING AIRSCREWS 
“On the Wrong Track’”’ 


HOPE | am not too late to enter into this controversy about 

contra-rotating airscrews, but the whole answer seems so 
clear to me that I had to write to somebody about it! 

All the arguments I have so far read in your pages seem to 
me to be on the wrong track Surely the aerodynamical torque 
and the structural torque are two entirely different things. In 
the structural torque the airscrew or airscrews do not affect the 
issue in the slightest. The engine will tend to rotate around 
its crankshaft irrespective of what happens to that shaft after 
it leaves the engine. But, then, this torque is surely the 
problem of the fuselage and engine-mounting designers, and it 
probably did not enter the heads of the Roto] designers when 
they were planning contra-rotating screws 

The aerodynamical torque, however, is a very different 
matter. This is caused by the slipstream tending to rotate the 
aircraft around its longitudinal axis. This torque is, of course, 
cancelled by the contra-rotation of the screws, as the slipstream 
emerges from behind without any twist 

I hope you will print these efforts of a hopeful sixteen-year- 
old, if only to get at the constructive criticism which will surely 
follow. P. TAYLOR. 


Arithmetical Exposition 


HAVE noted with amazement the great difference of opinion 

expressed in your correspondence columns concerning 
counter-rotating airscrews, and shall be most grateful if you will 
publish this letter before any more confusion occurs ! 

It is quite obvious that many people are not clear as to the 
difference between the torque reaction in the airframe and that 
due to piston side thrust. The torque which it is desired to 
eliminate is the torque reaction on the airframe, as it is this 
torque which causes “ swing ” at take-off. The torque reaction 
on the crankcase due to piston side thrust is an internal concern 
of the engine, and has no direct effect on the handling of the 
aeroplane. 

If one could assume that all the engineers who have argued 
over this subject were conversant with Newton’s laws of motion, 
it would be quite unnecessary to have to prove that torque 
reaction is eliminated by contra-propellers; the answer would 
be evident. But, for the benefit of those who must complicate 
matters by bringing in the torque reaction due to piston side 
thrust, the following simple reasoning may be of assistance. 

Consider first a typical geared aero engine such as the 
“‘ Merlin.” Using the dimensions given in Fig. (1) below, where 
T is the airscrew torque, and clockwise torque reactions as 
experienced by the pilot are considered positive, we have 


Torque in crankshaft = R 


Torque reaction on the crankcase due to piston side thrug 
Tr 


TR e° _ ee ee ee poh. (1) 
The tangential force at the gear teeth is = and this cause 
R 


normal loads on the reduction gear bearings in the directions 
shown. 

The torque reaction on the crankcase due to these bearing 
loads will be 

T 
— A(R +”) oe a me my . & 

From (1) and (2), we have the resuliant torque reaction on the 

crankcase (which is the torque reaction on the airframe) as 
yw <3 
> <oner(it 
R R 

We have thus proved the obvious fact that the torque reaction 
on the airframe is equal and opposite to the torque in the airscrew 
shaft. 

Now consider the system shown in Fig. 2, where the airscrey 
shaft rotation has been reversed by the introduction of ap 
idler gear into the system. The torque reaction due to piston 
side thrust is Ty,/R,, but the reduction gear bearing loads are 
altered as shown. These bearing loads give no resultant out 
of-balance force, but they do give an out-of-balance couple of 
magnitude 


+r=-—T.. E . oi 


2T 


tt 


I 
Rr, + 24% +1) — 


te. T — 5% 
R, 
Combining equations (1) and (4) and writing 1, 
R, for R, we have torque reaction on airframe 
- (T _ ok Ty 
R, R, 
=+T a ~~ aa i eu . 
which is equal and opposite to that obtained for Fig. 1. 

Combining Fig. 1 and Fig. 2, we can have “ contra-props,” 
twin crankshalts rotating in the same direction, and zen torque 
reaction on the airframe. It is easily seen that the twin cranks 
rotating in the same direction may be replaced by a single shaft 
giving twice the torque, and the reaction on the airframes 
still zero. 

The same answer will be obtained for any geared system 
desired, and the torque reaction on the airframe wi!! always be 
zero so long as the two airscrew torques are equal and opposite; 
making them so is a job for the airscrew designer to effect by 
adjusting his diameters, pitches, and chords, but that has a 
bearing on the argument. 

I am afraid that Mr. Watts was wrong. 

“ RA.F VR 
(M.Sc. (Eng.), A.F’.R.Ae.S., G.I.Mech.E)}. 


Something More to Explain 


I HAVE read with great interest the whole correspondent 
published in your issue of September 25th on the subject 
of counter-rotating airscrews, and I have come to the cor 
clusion that there is something to explain in addition to th 
statement made by Henry C. Watts in his letter 

We read there as follows: “‘ Equally, a counter-rotating 
airscrew, one part of which is mounted on the shaft and th 
other on the engine casing (the latter being free to rotate 
would serve the same purpose.”’ 

Quite true, but it is necessary to say more exactly, “ #& 
latter being free to rotate together with the engine casing 
that is to say, the whole engine must rotate in the bearing 
of the engine mounting; one screw is fixed on the shaft asl 
the other on the casing. Two rotating and independent pate 
(the crankshaft with components and engine casing 
accessories) in opposite direction, according to the reacu 
of a piston on the wall of a cylinder, each equipped with® 
own screw, will produce neither torque of engine nor tom 
reaction on the engine mounting of an aircraft 


Such a self-counter-balancing engine was designed # 
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CORRESPONDENCE 





years ago ir Poland 
peen so many difficulties to overcome that the results were 
completely unsuccessful, and it is hopeless to prophesy any 
future in this line ot development. 
The statement ot Henry C. Watts and this additional ex- 
tion mentioned above will serve, I hope, to all readers 


by Mech. Eng. Brzeski, and there have 


attacking ‘‘ Mystified,’’ and being, I think, a little confused 
themselves, as a complete solution of problems concerning the 
torque reaction of counter-rotating airscrews. 

W. J. (PottsH ENGINEER). 


Cherchez la Torque 


IS an effort to prove that engine torque reaction is eliminated 
by the use of contra-rotating airscrews driven by one engine, 
[should like to put forward the following argument: 

Consider the power-transmission system shown in Fig. 1, 
which represents an epicyclic arrangement. A is a bevel gear 
secured to the shaft which drives airscrew No. 1; this shaft is 
directly coupled to the engine crankshaft. Bevel B is fixed on 
the hollow shaft driving airscrew No. 2, whilst C, and C, are 
idler gears running freely on stub shafts carried by members 
attached to the engine crankcase. (For simplicity’s sake, only 
two idlers have been shown ; obviously, a practical drive would 
have more. ) 

If T, is the torque on airscrew shaft 1, and T, is the torque 
on airscrew shaft 2, then the torque on the engine crankshaft 
=T,+T,, and therefore the reaction torque tending to turn the 
crankcase in the opposite direction to that in which the crank- 
shaft is rotating is also equal to T, + T,. , 


FIG.1 








ENGINE 
CRANKCASE 





























FIG.2 





Now consider Fig. 2, which shows the gear arrangement when 
viewed from above—i.e., looking down on C,. Between the 
teeth of the bevels there is a pressure due to the torque trans- 
mitted through them.. For the direction of rotation shown, 
the force on the teeth of C, caused by the driving bevel A is 
as shown by the arrow marked F,, and that caused by the 
resistance of the driven bevel B is indicated by the arrow Fy». 
These forces are in the same direction and therefore add up, 
and, together with the corresponding pair of forces acting on 
the other idler, C,, combine to give a reaction torque on the 
crankcase which is in opposition to that due to the crankshaft. 

Now, let the bevels A and -B be of radius r. Then 


T 
F.=— and F, Fo. 
Therefore the force tending to rotate crankcase, due to C, 


| ; 
=F.+F,=2F,=— and thus the reaction torque on the crank- 


case, due to C, = T, r=T3. 
r 


But the total reaction torque is due to C, and C, and is 
therefore equal to 2T,. As this is in the opposite direction to 
the reaction torque caused by the crankshaft, the total resultant 
feaction torque is the difference of the two, viz., (T, + T,) —2T,,. 

From this it is easily seen that if the torques due to the 
fespective airscrews are equal, then the resultant reaction 
torque exerted by the engine on its bearers is zero. 

E. MEDGETT. 


Another “‘ Mystified’’ Supporter 


\V ITHOUT any special claims to particular knowledge of 

the subject, | feel impelled to join in the general dis- 
cussion arising from “ Mystified’s’’ letter criticising your 
statement on the elimination of torque by the use of ** contra- 
props.’" I entirely agree with him 

Torque reaction (the kind under discussion) is surely the 
difference between the resistance of the driven (or moving 
parts of an engine) and the immovable parts 

Whether two airscrews running in opposite directions or 
one airscrew only is the source of resistance in the crankshaft 
makes no difference material to the present argument 

In the case of *‘ contra-props*’ the torque reaction, although 
starting in opposite directions, passes through the gearing and 
ends on the common crankshaft in one direction only; there- 
fore, the engine must still tend to rotate about its crankshaft, 
and thus there is no diminution of the orthodox torque 
reaction. 

Incidentally, I was rather astonished at the wide interest 
taken in the recent announcement of the alleged ‘‘ new idea.”’ 
Surely what is now known as the ‘‘contra-prop’’ was in use 
on some of the very early type airships—or am I mistaken? 

L. A. BURNETT. 


A Simple Explanation 


 le-* argument advanced by ‘* Mystified’’ in your issue of 
September 11th is incomplete and erroneous in that he has 
considered the torque only as far as the engine shaft, whereas, 
in order to determine the resultant torque on the aeroplane, 
it is essential to summ{ate all torques within the airframe. 
Had ‘‘ Mystified’’ evaluated the torques up.to the airscrew 
shafts, he would have found that, in converting the uni- 
directional torque of the engine into the bi-directional torque 
of the airscrews, the gear box experiences an unbalanced 
torque equal and opposite to the engine reaction, so that the 
resultant torque on the aeroplane as,a whole is zero. , 
The problem can be approached equally weli by summating 
all the exéernal torques. A single airscrew gives an unbal- 
anced torque which must be neutralised by another equal and 
opposite torque (neglecting effects due to the spiral slipstream) 
and this counteracting torque is obtained by making the 
“lifts’’ of the two wings unequal, the required degree of 
inequality depending on the engine torque at the time in 
question. A ‘‘contra-prop’’ gives no such unbalanced torque, 
so that the wings are required to have equal “‘lifts’’ at all 
engine outputs and there is no tendency for the aeroplane to 
yaw when the throttle setting is altered. ‘‘ENGINEER.” 


CONTRA-PROP PITCH 
Air Density and Critical Speed 


ERHAPS the ‘‘ compressibility *’ error is widespread enough 

to warrant the following reply to ‘‘Chemist’’; All particles 

of *‘still’’ air are in constaut violent turmoil, depending on 

the temperature, and exert the well-known pressure, 

15 lb./sq. in., simply by hitting and bouncing off any surface. 

Any movement of such a surface is instantly followed by™“the 

violently agitated particles, so that no change of air density is 

possible unless the movement of the surface is faster than the 

critical speed at which the agitated particles can follow it, 
This is the speed of sound. 

When particles are flowing from one region to another to 
preserve constant density around a moving object, their agita- 
tion in other directions en route must be diminished and so 
also the pressure. Such moving streams are also contracted 
as they gather speed, like water falling smoothly from a tap. 

In the case of an aeroplane wing, the air flows over the lead- 
ing edge and down over the top surface with a momentum 
which is gradually dissipated over a wide area of ground below. 
In the case of an airscrew, this rejected air all combines together 
in the slipstream, which is thrown back from the untouched 
air in front. This results in an increase in velocity, together 
with a contraction of the stream and reduction in pressure, till 
the slipstream is gradually dissipated among natural breezes. 

Consequently the relative pitches of contra-prop. blades 
depends on the relative importance of the rearward and rota- 
tional velocities imparted to the slipstream by the front blades, 
Turbulence is merely disorder and does not introduce any new 
fundamental points. R. C. ABEL. | 
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Awards 


HE KING has been graciously 

approve the following awards :— 
C.B. (M11.). 

gin R. M. Drummond, 

-Ms. A. Coningham, 

fo. J. H. D’Albiac. 

D.8.0., J. H. 8. Tyssen, M.C 
Cunningham, C.B.E. 

C.B.E. (MIL.). 

A.V-Ms. H. G. Smart, 

H. P. Lioyd, M.C., D.F.C.; Act. Air 

L. O. Brown, D.S.C., AF.C.; Brigadier 

Daniel, South African Air Force; Grp 

Cc. P. Brown, D.F.( 4. 

1. . Hunter, M.C., F. H. E. Reeve; Act. Grp 

Capts. H. G. Brackley, D.S.0., D.S.C., R.A.F.O., 

F. Crerar, A.A.F 


pleased 


D.S.0 


Act, 4s 
D M D.8.0 


, C.B.E., 
Air Comdre. A. 


O.B.E.. D.F 


O.B.E. (MiL.) 
Act. Grp. Capts. G. H. Ambler, A.F.C., A.A.F., 
R. A. A. Cole; Wing Cdrs. F. H. Bedford, M.C. 
M.M., E. 8. Butler. G. P. Chamberlain, R. H 
Donkin, J. G. Glen. J. K. McDonald,’ H. W 
Mermagen, A.F.C., W. H.° Merton, E . Pass 
more, D. . Roberts, A.F.C.. G. E. Sampson 
G. F. Wood: Act. Wing Cirs. J. P. Huins, 
M.R.C.8., L.R.C.P., A.A.F., W. R. Mayes 
A.P.M.; Lt-—Col. 8 A. Melville, South 
ean Air Force; Sqn. Ldrs. W. G. Giver, 
R.A.F.V.R.. The Reverend H R. 
R.A.F.V.R.; Sqn. Lars B. C 
Ch. M.R.C.8 L.R.C.P. H 


D.S.M., 
Afri 


M.B.E., 
Ulyatt, 
—~% 


t urwood, 
Glover d F.O., L EL d 
McNeil RA.F.V.R.. i P 
den, B.A-F.V.R., E. K. Porte, R.A.F.V.R 
M.B.E. (MiL.) 

Act. Sqn. Lars. J. L. Brown, R.A.F.V.E 
Elicock, C. M. Leman, M.C., F.D.C., R.2 
E. H. Donald, D. M. B. Pitt, R.A.F.V.R.; 
A. E. Antill, P. A.F.V. ry ; Act. Fit. Lts 
Brown, R.A.F R.. W. Cobb, R 
G. A. V. Coilins, c. H Cronkshaw, K 

R.A. F.V -R., ©. A. Harris, A 
Buxton, J. 

} v redenburg, 
L Wood RAF.VR; W/ Os 
Jarmin, H. T Locke, J. R 


Ww Faulkner, 
R.A.F 

ey J 
Pritchard, C. J. E 


D.S.0., A. ¢ 


Davidson, 


B.Ch., 


MASTER MK. II : 


2S ae 


A superb picture of a Mercury-engined Miles Master in the hands 


of Fit.-Lt. Tommy Rose. 


Rockall, A. E. Seymour, 
(WAAF.) H M. 
J. Woods, W.A./ 


w.G 
Grant, P. 
A.F 


Tiley; Act. 
Purnell; Act 


‘Ban To A.F.C 
Wing-Cdr. R. L. R. Atcherley, O.B.E., 
A.F.C 

Act. Wing-Cdr. Viscount Forbes 

Sqn. Ldr. G. Greaves, A.A.F.; Act. Sqn. 

F. Aikens, I. P. Grant, F. R. Jeffs, T. W 

(Missing), D. M. Strong, R.A.F.O.; Fit. Lts 

Blennerhassett, P. L. Burke; Act. Fit. Lt. 

Duckenfield; F/O. C. Holdway; Act. F/O 
Randall 


R.A.F 


F/Os 
8/0 


A.F.C 
V.R.; 


Lars 


A.F.M 
Ww B. Snowden; LJ 


B.E.M MiL 

Fit. Sgts. H. J. Allin, R. C. Barrass, 
Cairns, R. Gowland, R. A. Harpum 

T. Jupp, A.A.F., F. Keith, J 
Longiand, A. D. McKenzie, A 
Phillips, E. C. Stokes, E. J 
Turner, E. H. Webster; 
A a, Christopher, L. F 
L.A F. Chapman, A 
Peac fe Sgts. (W.A.A.F.) F. D 
Wear 


HE KING has been graciously 

approve the following awards in 
of gallantry displayed in flying operat 
the enemy :— 


Fit. Sgt. J 


Thomas 
Sgts. L. A. . 
Dyas.; Cpl. L 
Milne; A/C.2 
Hands 


pleased to 
recognition 
ns against 


DISTINGUISHED SERVICE ORDER 

F/O. W. 8. Herrine, D.F.M., No. 207 Squadroa. 
(ne night in September this officer was the ap 
tain of an aircraft which participated in an atte 
on,;Berlin. Whilst over the city the aircraft was 
repeatedly hit by ehell-fire from an intense 
accurate barrage, and, when F/O. Herring me 
ceeded in evading the defences, the aircraft had 
sustained severe damage. The port engine bel 
failed and, owing to lack of hydraulic power, 
the gun turrets, the aircraft was almost @ 
fenceless 
Nevertheless 
to fly the 


F/O. Herring decided to att 
aircraft back to this country by 
shortest route, which entailed passing over 
enemy's most heavily defended areas Crea 
many difficulties, he succeeded in reaching 
country and landing safely at an aerodrome with 
practically no fuel left in the tanks. Th rougheut 
this officer displayed outstanding determination, 
On numerous occasions F/O. Herring rried 
out attacks on the most heavily defended 


DISTINGUISHED FLYING 
P/O. N. L. D. Kemp, R.AF.V.R., No 

Squadron.—Since May this officer has participated 
in twenty-nine operational sorties, fifteen of W 
have been directed against enemy shippam 
Throughout P/O. Kemp has displayed great 
courage and initiative, combined with a fine fight 
ing spirit. On one occasion he machine gunned 
German troops on the beach at Fort Phillips 
causing casualties On whem 
flying alone over the Channe! 
enemy launch, from which he had 


Cross. 


been fired sh 


COASTAL COMMANDERS : Left to 
Right. Air Vice-Marshal G. R. Brom- 
met, Air Chief-Marshal Sir Philip 
Joubert, Air Vice-Marshal F. G. D. 
Hards and Air-Commodore I. T. Lioyd. 





_ 
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PER ARDUA : One of the Beer-Beer 

about to make a tour of in- 

spection of the inside of a barrage 
balloon. 





gienced its guns, and stopped the vessel. P/O 
has contributed materially to the successes 
by his unit against enemy shipping. 
P/O. J. P. McKecuniz, R.A.A.F., No. 242 
figusdroa.—This officer has led his section on 
important daylight attacks on enemy 
ah Displaying great leadership and deter 
mination, often in the face of heavy fire from 
and ground defences, P/O. McKechnie has 
buted materially to the successes achieved 
Hie has also participated in many fighter sweeps 
and bomber escorts, 
On one occasion P/O. McKechnie was instru- 
mental in guiding a rescue launch to one of our 
who had been forced to descend into the sea 
midChannel. Throughout he has shown a high 
degree of skill and courage. 
INSTRUCTORS DECORATED. 
KING has been graciously pleased to 
approve the following awards :— 
Arn Force Cross 
Wing Cdr. Edward Mortlock Donatpson, D.S.0 
Wing Cdr. Richard Lindsay WALLace 
Act. Wing Cdr. John Charles McGregor LuNN 
Sqn. Lar. Leslie Thomas Godard BaRrBer 
Sgn. Ldr. Wilfred Bennett Beate, A.A.F. (decsd.) 
Arthur Donald Bennett 
John Fergus McKenna, R.AF.O. 
Richard Julian Paget PricHarD 
Marcus Rostnson, A.A.F 
James Hogarth SLATER. 
Lar. Douglas Warnes Moraisu 
Lar. Adolphus William Warrta 
William James ALINGTON, R.A.F.O 
Frank E. W. Bircurreto, R.A.F.O 
Harry Alfred George Comerrorp 
William Hugh Laird Duptey, R.A.F.O 
John Guthrie Fiercner, R.A.F.O 
Harry Albert Love, R.A.F.O 
Russell Merriman MACKENZIE 
Richard George Mappox. 
L& Thomas Frederick Steete, R.A.F.O 
Ri. Lt. Norman Stong, A.A.F 
Fh. Lt. Ronald Edwin Warts 
Act. Fit. Lt. Arthur Bertie Jones 
Act. Fit. Lt. George Edward Littywarte, A.F.M 
Act. Fit. Lt. Thomas Wilton NewsBouLp 
Act. Fit. Lt. Francis Walter John Pappon 
Act. Fit. Lt. Leonard Robert Cranmer RussSELL 
F/O. Victor Edwin Arnotp, R.A.F.V.R 
F/O. Ernest Percy Samuel Booker 
F/O. Robert Thomas Boyp, R.A.F.V.R. 
F/O. Benjamin Edward CRrawLey 
P/O. James Hart, R.A.F.V.R. 
F/O. Walter Thomas JEerrrey. 
F/O. Robert Maun 
F/O, John Dennis VARLEY 
P/O. James WATSON. 
F/O. George Cowdrey Wenn, R.A.F.V.R 
F/O. Laurence John Thomas WEsT. 
Act. F/O. David William Kenneth Mrues. 


FEBEE 


Skee 
PP 


ialalahebedadeied 355.553 
FEFFEE 












































BENEVOLENT NEUTRAL : Major-General G. H. Brett arriving in the Middle East to 
consider the problems of supply and maintenance of American aircraft and equip- 
ment. Major-Gen. Brett is on the left of Air-Marshal A. W. Tedder who received 
him on his arrival. The Stars and Stripes on the fuselage leave no room for mis- 
taken identity. 


Alexander 8. ELDER 


John Nigel SouUTHERN 


training under war conditions. 
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months. He has given night flying instruction to 
Fighter squadrons, and among his pupils have been 


Poles and Americans. Yet another has completed 
2.700 hours of instructional flying, entirely free 
from accident. A fourth has a total of 4,300 flying 
hours to his credit, of which 4,000 hours have 
been instructional flying 

Of one officer it is said The increased flying 
times and the high standard of training in his 
squadron are a tribute to his leadership and 
personal example The services of another in 
testing and grading Polish personnel have been 
extremely valuable, and he has shown outstand 
ing devotion to duty Some 400 personnel have 
passed through this fficer's flight without 
njury 

The sergeant instructors are described as having 
shown exceptional keenness and devotion to duty 


Roll of Honour 


Casualty Communique No. 82 
HE Air Ministry regret to announce the fol 
lowing casualties on yarious dates The 
next-ol-kin have been informed 


Royal Air Force 


KILLED IN ACTION (WHILE FLYING IN OPERA 
TIONS AGAINST THE ENeEmMY).—Set. R. E. Bennett 
Sgt. S. V. Calvetti; Sgt. G. D. Clark; Sgt. T. H 
Downs; Sgt. R. Evans; Sgt. J. D. Fitch: Sat 
J. L. Gilman; Sgt. 1. W. R. Llsley; P/O. N. J 
Lezemore; Sgt. D. T. Owen; P/O. R. J. Potts: 
F/O. G, D. Sproule; Sgt. J. Taylor; Sgt. W. M 
Watt. 

PREVIOUSLY Reportep Missinc BELIEVED 
KILLED in ACTION, Now Presumep KILLED In 
AcTion.—P/O. J. P. L. Branson, Sgt. R 


Cutting; Sgt, E. J. Dunton; Sgt. T. A. Edwards; 


Set. H. T. Holmans; Sgt. N. W. Mawby: Sat 
" tobson; Sgt. O. L. G. Traherne; Sgt. A 











Previousty RePrortep Missine, Now Pare 
SUMED KILLED in Action.—P/O. J. G. I. Ache 
son; Sgt. W. R. N. Beavers; P/O. A. Bilderbeck;: 


Set. P. A. M. Burrell; Set. I A. Castig; F/O 


D. G. G. Coles; P/O. K. O. Cook; Sgt. Av J 


Croker ;*F/O, L.’E. Cryderman; F/O. E. H. Daw 
son; Sgt. T. J. G. Eede; Sgt A. G. Hayman; 
Set. S. V. Hearfield; P/O. ¢ H. Hedley; Sat 


H. D. F. Hewett; Sgt. J. T. Kennett; Sgt. H. I 
Macrory;: P/O. H \ Noble; Sgt. A. C. North; 
Act. F/O. V_ S&S. Padgham: Sgt. R. W. Powell; 
P/O. R. A. Richards; Sgt. H. Robson; Sgt. K. G 
Rowley; Sat. D. B. C. Smith; Set. P. BE. N. Smith: 


Sgt. A. Soppitt; F/O. D. G. A. Stewart; P/O. J 
Stidolph; Sgt. R. C. Verran, D.F.M.; Sgt. W. B. ¢ 
Winning, L.A/C, W. R. York 


PREVIOUSLY Reroxten Missinc BEeLievep 


KILLev mm Action, Now Reportep KiLien IK 
Action.—F/O, J. N, Craigie; Fit. Sgt. R r 
mack, D.F.M Set. J. Wright 


Mc 


Wounpep orn InsvuBep mw AcTion.—Fit. Set. ( 


Stephenson 


Diep or Wounps or Insuties RECEIVED iN 
Action.—Sgt. E. L. Cash; Sgt, H. 8. Harrison 
Missinc Betievep Kititep mw Action.—P/O 


P. J. P. Anderson: Sgt. 8. G. Bastin; Sgt. 
Challis; Set E. Chesterman Sgt A. Chiplin: 


A/C.1 J. W: Cutechie; Fit. Sgt. B. D. Davies; Sgt 


T. A. H. Drysdale; P/O. G. B. Dunn; Sgt. 8. T. } 
Pdwards; Sgt. M. G. Gardner; Sgt. W 8. Healey: 
P/O. J. R. A. Jones: P/O. P. I Lander; Sgt 
G, } R. Latimer: Sgt. H. Leake Set. R. J 


tt: Sct. F. Stephens; Sar Lar. { A. Wood 


Sec 

Misstnc.—Set, A. W. Allardice; Sgt. J. E. W 
Ballard: Set. A. J. G. Bull; Set. R. G. Burnett 
Set. J A. i 


4. Canning: Set. J. Chistie;: P/O 


Collins: Set 1. R. Cook S«t ] \ A. Cox 
Set W J \ Crowsley: Set. G A. Crowther; 








FLIGHT. 
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R.A.F. SCHOOL OF COOKERY: The morning's work being assessed for quality. 
Not only cooking, but all sides of messing and catering are taught. 


Sgt. A. R. J. 


A. Evetts; Sgt. 


L. 
Fletc achat; P/O. W. 


pP. 


Dick; 


; Wing Cdr 
F. R. Granham; 


R. J. 
F. W. 


Hodge; Set 


H. Jacka; Sgt. 


Act. 
P/O. R. Lisle; 
a... 2 McQuigg; 
shall; Sgt. N. E 
Sgt. R. Myers; 
O'Callaghan; Set 


Sqn. 


H 


Mann; Sgt. R 
. Fit. Lt 
Mylichreest; Sgt. J. G 
Sgt. C 


. Page: 


Sgt. E. W. Pollard; Set. 


Prout; P/O. 

T. Robinson; 

Rogers: Sat. 

Sgt. G. 

Smith; Set. J 
A 


V. Stockley: 
Verver; Sgt 
Z P. Ss 


md 
Act. F/O. P. B 
A. D Watt: Sgt 


T. Shirley; S 
Smith; 


P/O. R 


P/O. P. H 
Fisher; 
Foster; 
J. W. 


Set. R. J. 


White; Sgt. D 


Whiting; Set. W. K 
Williams 


Edmonds; Sg 
P/O. G. C. M 
Sgt. K. Fyvie; 
Gillan, D.F.C., 
P/O. 8. F. M 
Hooper: 
» K. ¢ 


(WHILE ENGAGED 
DUTIES OR ON THE 
ActTion).—Flt. Set. H 
D.F.C Thurston. 
McGlashan; Set KILLED ON ACTIVE 
Mar- way; Cpl. N. Amys; Sgt 
. R. Mottram: P J. Brown: Sgt. A 
Davies: Sgt. O. R. B. 
Dunn; 
Fuller; 
Hirst; Sgt. E. 


A. Parsons; lL F. W. O. 
Prest; Sgt. G Cc J 
Raine; A/C.2 F. 
Fit. Sgt. J. J 
. K. R. Sewell; P. Q. O'Brien; LA/C 
; Set. G. C. P. C. Perkins; F/O. N. C 
Somerfield; P/O Ridgewell; P/O, J. M 
B. Temperley : P/O. N. F. Thompson; L 
H. Walton; Set P/O. R. R. Wilber; P/O. . 
\ Wood: Set. L. G. Wright 


Willcox 


SERVICE 
8s. D 
A. Catton; Sgt. D 
Dick; P/O. J. M 
F/O, A 
P/O. 
W. M. MacDonald; Sgt. G 


Sayers; 


Set A 


Misstnc BELIEVED KILLED ON ACTIVE SERVICE 
ON NON-OPERATIONAL 
GrounND 


THROUGH 


Sgt. A. L. 4 
Baldachin; L.A 


D.F.C 


L. Fowler, 


A. Grove; F/O 
P/O 


. McBarnet; 
McNamara; A/C 


H. Painter; 
Pettit; A/C 


Set 


. H. Wire; Sg 


LEAGUE OF NATIONS : Pilots of a Hurricane squadron who (left to right) come 


from Texas, 


Australia, 


Canada, Punjab, 
Czechoslovakia. 


Belgium, Scotland, 


England and 


OcTOBER I6TH, 194: 





c. 


FLYING 
ENEMY 
Evans; Sgt. 8 


Dobson: 


SERVI 





FreviousLy REPORTED MISSING, Now Pag 
SUMED KILLED ON ACTIVE SERVICE.—Sgt. H. Ww 
Pettit. 
PREVIOUSLY 
KILLED ON 
KILLED ON 
Pocknell 
PREVIOUSLY 
PORTED KILLED ON 
L. T. Goodsell 
Wounpep or INJURED ON AcTiIve Service— 
Cpl. L. 8. Foden; Cpl. P. G. Hann; P/O. F. W, 
Hoddinott; L.A/C. A. Jackson; A/C.2 D. Muir: 
Sgt. C. H. P. Smith; LA/C. W. M. Smith; 
L.A/C. W. J. Smith; Fit. Sgt. T. C. Waishe 
Drep oF Ltr iy oR INJURIES RECEIVED on 
ACTIVE SERVICE.—A 2 R. Newnham; P/O. J.-A 
Rennie 
PREVIOUSLY REPORTED WOUNDED or INJURED 
ON ACTIVE SERVICE Now ReporRTED Diep or 
WouNDSs - INJURIES RECEIVED ON ACTIVE Sm 
vice.—A/C.1 J. T. Humphrey 
DIED ON Loerbe Service.—A R. G. Ander. 
son; L.A/C. 8. Ballance; i P 0. ‘a L Brome 
P/O. J. H. Darley; A/C R. Fuller; Lat 
L. M. Halmkin; A/C.2 D we Horne; L.A/C. HJ 
Killner ; - Cl MacK. Macdonald; A/C.2 P. H. K. 
Mann; A 3. E. Manning: ae F 
Parker ; trax J.-H. Seals; A/C.1 H 
A/C.2G Swin I om Sgt. E. J Gaen 
G. C. Tarner; Sgt F. Wiliiams; A/C 
Willoughby; L.A/C. H. Winterbottom; 
W. Wood 
PREVIOUSLY tye MISSING, 
PORTED Sare.--A/C.1 TD). Copley 
PREVIOUSLY ioceuter MISSING 
PORTED PRISONER OF War —Fit. Lt. P. O 
H. Martin: Sgt. T. Morley; Sgt. 
.1 J. H. Nutt; F/O. A. K. 


Reporiep MISSING BELIEvep 
Active Service, Now Reporrep 
AcTIvVE Service.—A/C.1 A. 


Misttnc, Now Rep 
SERVICE.—L.A/G¢, 


REPORTED 
ACTIVE 


Now Re 
Now Re 
y 


AMENDMENT TO PRESS COMMUNIOUE No, 80 
UNDER THE HEADING “ MissiInGc.”—For Sgt. D, M 
Greedy read Sgt. D. M. Greey 

UNDER THE HeapInG “ Previousty ReEporTsp 
MISSING Now REPORTED PRISONER oF War.” 
For Act. Fit. Lt_J. Harrison Broa diey, read Sqf 
Lar. J. Harrison-Broadley, D.F.C 


Royal Australian Air Force 


KILLED IN 
E. J. Lowater 
WOUNDED or INJURED IN ACTION.—P/O 
Caldwell 

MISSING.—Sgt T B 
Gazzard; P/O. A Mackay 
KILLED ON AcTIve Searvice.—Set. M 
DIED oF WOUNDS oR INJU RIES 
ACTIVE Service.—Sgt. P Cowar 
PREVIOUSLY REPORTED MISSING 
PORTED PRISONER OF War.—P/O. J. H 


Royal 


KILLED 1N 
D. A. Sinclair 
WOUNDED OR 
O'Driscoll 
MISSING, BELIEVED 
W. L. Berry; P/O. J. M. Grant 
MissInc.—Sgt. H. E. Fear; P/O. M. H 
Set. J. L. Ives; F/O. T. B. Little; Set 
McDonalc: Sgt. J E. Mvirea; P/O. F. K 
P/O. G. D. E. Stack; Sgt. E. J. Stevensor 
P. D. G. Stuart 

KILLED ON AcTIVE Service.—Sgt. P 
Coady; P/O. R. E. Robinson 
WOUNDED Orn INJURED ON 
FO. W. S. Kendall 


Royal New Zealand Air Force 


Missine.—-P/O. 8S. W. S. Beed Set. A. J 
Black; P/O. ¢ McD Didsbury; P/O. W. A 
Middleton: Set. K. M. Mille 
WouNDED cR INIURED ON 
P O. B. M. Murdock 


South African Air Force 


Major St. E. Truter 


ACTION.--Sgt. M. 8S. Holliday; Sgt 
R. B 
Comins; Sgt 


P. Randell 
RECEIVED ON 


Now Re 
O'Byrne 


Canadian 


Air Force 
P/O. W. J. Loney; Sgt 


ACTION 


INJURED IN AcTION.—Sgt. D. J 


KILLED IN AcTron.—Sgt 


Gifford; 
( 


ACTIVE SERVICE— 


ACTIVE Service 


MISSING 


Casualty Communique No. 83 


Royal Air Force 


KILLED IN AcTION (WHILE FLYING 
—— AGAINST THE ENEMy).—Sgt. 
1 W. M. Kinnish ; Sgt. J. D. N 

3 B McMahon; Sgt. 8S. Mallen; S 
Sgt. P. E Miller; Fit. Lt. A. J. G 
Get H. P. D. Morgan; Set. H. J 
. G. Petty; Sgt. W. S. Ramsden; 
23 Sgt. J. A. A. Somerville; Sgt. G. F 
Sgt. E. Welbourn. 
PREVIOUSLY REPORTED 
KILLED IN ACTION, Now 
AcTion.—Sgt. J. Bimson; 
R. McC. Carrapiett; Sgt. 
Couser, neneh M.; Sgt 
Harrington; Sgt. 8. H. J 
Sgt. S ames Sgt. T. 
Law; Sgt. M. F. Lio; 

1. M. Oxley; Sgt 
Skinner; Sgt. A. J. Whit 


IN OPERA- 
Butler; 


Mills, D.P.C; 
Parkes; Sgt 
Sgt. D. I 
Upton; 


Missinc, BELIeEveD 
PRESUMED KILLED a 


Purdc n: Set. 
gt. A. C. 











Previously REPORTED MISSING Now Pre 
sumed KILLED IN ACTION.—Sgt. B. L Alpe; Sgt 
8. L. Bennett; 5 W. 8. R. Browning; Set. E. J 
Butler; Sgt. D. RK. ¢ Cannell; Sgt. G. L. Clayton; 

R. Cook: Sqn. Lar. B. B. St. G. Daly; 
Sgt. A. C. Elliott; Sgt. R 3 


L. Gourlay; Set. L. Greenwox 
HM 


; Set. G. Molyneaux; Sgt 

Perry; Sgt. J. Phillips; 

E. G. Robertson; Sgt. J. B 

Spencer; P/O. L. E. Stan 

Stephenson; Sgt. ( B. Thomson; 

A/C.1 J. Townsley; Sgt. R. H 

: t. W H. Tunstall; Sgt Ww. G 
Williams; Sgt. J. A. D. Wood; Sgt. J. T. Wright. 


Previousty REPORTED MISSING, Now Re 
porTED KILLED IN ACTION.—Sgt Conrade 


Wounpep on INJURED IN AcTION.—Sgt. T 
Gould; Sgt. M. 8. Hards; Sgt P. D. Johnson; 


J 
Sgt. J. 8. Wood; Act. F/O. F. G. Woolley, D.F.C 


Diep oF WounDs OR INJURIES RECEIVED IN 
Action.—Fit. Sgt. C. G. Andrews; Sgt. R / 
Gutteridge 


Missinc, BeLrevep KILLED in AcTiIon.—Sz 
Actes; Sgt. A. R. Bell; Sgt. J. J. Berry: 
N. PF. Brothert« Sgt. A. Critchlow; 
Durham; Sgt. F. S. Ellis; Sgt 

P/O. J. Grant; Sgt. G. Lickley; 

Lomax; Sgt. E nsfield; Sgt. J 

A. Turner; Watts; Sgt 

field; Sgt 


Missino.—Sgt ». O. Adams; Sg D. N. Allan; 
Sgt. ¢ Alway; Set. J. R. H D. Archibaki; 
Sgt. J Armstrong; Sgt. L. H. Barraclough; 
Sgt. W..E. Barrett; Sgt. E. P. Beckwith; Sgt 
H. Bonnett; P/O. W. B. Burrows; Sgt. S. M 

; D. A. Claburn-Detrez; Fit. Sgt 
rghton; Sgt S. Dargie; Set 
P. Devereux; 8 W. Duke; Sgt. 
oe }. Evill; Sgt. M. O 
it; Fit. Sgt. E. W. W. Gange; 

T. J. Gordon; P/O. J. M 


Whit 


Graham; Gray, D.F.M.; 
Greenough ; Grocott; 
Hancox; P/O 
RB Jolin; Sgt. E 
Sgt. R. Keighley; 
R. G K Lewis 
McEldon; F/O 
Randell ! 
VED ON Mitchell; 
Morgan; 
w Re I 
) Byrne. 


> Richards; 

P/O. F. W 

Sherwin; 8 d M. Simmons; 

W. J. Smalidon; A/C.2 E. Smith: Szt 
Smith; Fit. Sgt. R. C. Smith; Sgt. N. J 
Act. Sgt R. B. Strachan; Sgt. G T 
Sgt. R. Taylor; Sgt. 8S. C. Tottle: P/O 
; P.O. D. W. H. Wa'ker; Sgt. J 

‘0. J. A| Whitecross; Sgt 1. P. Wilkins 

A Williams: Sat. W. Young 


Missinc, Betievep KILLED ON AcTive Ser 
VICE (WHILE ENGAGED ON NON OPERATIONAL FL¥ 
ING DUTIES OR ON THE GROUND THROUGH ENEMY 
ACTION).—Sgt Ek. W Berriedale-Johnson; Sgt 
H.R. Maru; Sgt. H Yeadon 
D.F.M 

KiLtgp on Active Seavice.—L.A/C. V. E. G 


Tweedie; Set. B 


Opena- 


FOR EMPIRE TRAINING : A Douglas D.B. 280, Digby in service with the Royal Canadian Air Force. 


FLIGHT 


OFFSET: The bomb bay of the Blackburn Botha occupies the centre and port 
side of the fuselage. 


Burt; Sgt. T. B. G. Clarke; Sgt. 8. Clough; Sgt 
R. J. Davies; P/O. C. J. Day; P/O A.W. Genth; 
Set. J. B Harris; Sgt A Inns; Sgt. J. P 
Macilwaine; Sgt. L. G. May; Sgt. R. J Moss 
A/C.2 R. R. Place 


Previousty REPORTED MISSING 
KILLED on Active Service, Now 
KiILLFp on AcTive Service.—Sgt. D. U 
P/O. D. 8. Johnston; Sgt. J. A. Simpson 
PREVIOUSLY REPORTED MISSING Now Pre 
SUMED KILLED ON ACTive SERVICE C.2 
G. G. 8. Hills 
PREVIOUSLY 
KILLED ON 
KILLED ON 
Blundred 
Diep oF WOUNDS OR 
Active Service.—Cpl. L. 8. Forden; 
Phillips 
Diep ON 3 
A/C.2 J Bolwell; L R. J. E 
A/C. A. Dougall; ; ‘ Evans; 

A. Gardiner; L.A/¢ 

W. Herriott; A/¢ 


ReLi£gveD 
PRESUMED 
Draper; 


BELIEVED 
PORTED 
C H 


Reeorrep MIssino 
ACTIVE SERVICE Now Re 
ACTIVE Service.—L.A/¢ 
INJURIES RECEIVED ON 
A/C.1 F.G 


I Binks; 
Burns; 
A/C.2 
A/C.1 
1s; L.A/C 


ACTIVE 


1 ‘ 
A. Johnson; L.A/C. G i Cir Sqn Lar 
R. McWhirter; L.A/C. A, E L.A/¢ 


F. G. Mitchell; A/C.1 J. Reynolds; Cpl. J. G 
Saunders: A/C.1 A. G. Spittle; Sgt. H. Stever 
4/C.1 A. B. Thompson; A/C.2 M Whitehead 
RePorRTED MISSING, Now Re 
porTeED Prisoner or War.—A/C.1 A. Bassett 
H. Bishop; Set P. C. Brewer; A/( 
G. G. Craggs: Set. H. D. Cue; Sgt. W. R. Faulk 
ner; A/C.2 P. Mace; A/C.1J3 VC. Smith 


PREVIOUSLY 


l 


Royal. Australian Air Force 


MissING Now Pre 
Fit. Lt. R. A. Oakley 
ACTION.—Sgt 


Previousty Reporrep 
SUMED KILLED IN ACTION 
Missinc, Betieveo KILLED IN 
D. E. G. Denier 

MISSING.—Sgt. F. F. Clowrs 32 C. F. Lee; 
Sgt. J Neill; Sgt. F. Simpcor 


Royal Canadian Air Force 


Whiston 
ACTIVE 
ACTION 


KiLtep ms Action.—P/O. H. BE. J 

Previousty ReporTen KILLED ON 

Service, Now Rerortep KILLED IN 

P/O. A A. Stepher 

MissInc, Betieven KILLED IN 
Dawson; P/O. G. H le ! 


ACTION. —Sgt 
u Set. G. K 
Sgt J P Molloy 
MissinGc.—Sgt. R Aldersiey; Sat. S. F. B 
Bott; Sgt. H. G. Dickson; Sgt C R. Morley 

J. G. Park 
KILLED 
Boucher 

Previousty ReportTep 
PORTED Prisoner or WaRr.-—Sg G. 8 
Set. J. M. Jarrel 


Royal New Zealand Air Force 


Reportev Missinc. Now Pre 
AcTION.—Set. M. B Crooks; 


on ACTIVE Service.—P,O T G 
MissING Now Re 
Edwards 


PReVIOUSLY 
SUMED KILLED IN 
Set. W. H. Swair 

Missino —Segt ir W 


Training in the snows of 


Canada will help if we send further squadrons to aid Russia. 
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Advertisements 


Mr. Bevin MIGHT have added 
Indifferent Tea Making” 


For some of the underground- 
passagey sort of stuff that 
passes for Tea in war factories 
is enough to make anybody stay 
at home now and then. 

How CAN you give operatives 
nice fresh Tea to waken up the 
mind, stimulate the grey matter, 
spur them to greater effort ? 

It's Really Very Simple. 
Give each shop its own Santon* 
Water Boiler. So that the 
operatives can go across and 
draw off boiling water “ ad lib.” 
Just like that. Not water with 
a been-boiling-for-hours sort 
of taste. Fresh, full-of-oxygen 
bubbling boiling water The 
ONLY water if you want 
your staff to have really good 
invigorating Tea 
Just “,, ONE Santon Boiler in 


particular shop, 


and see if EVERY shop 








won't soon be clamour- 
ing for one. 

At least that’s what 
usually happens. ° 


P.S.—Please remember to state 
phase and voltage when enquiring 
for details. 


*SANTON 


Electric 
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BY THE ‘MAJOR’ 


No. 2. ON SLIPPERS 


WHO INVENTED SLIPPERS ? 


No one seems to know; no one 
seems to care; even the poets are 
indifferent, which is surprising. They 
have written about shirts, one 15th 
century songster expressing the inter- 
esting if somewhat chilly opinion that 
the happy man is he who has no shirt. 


But why this silence about 

slippers ? Surely even poets have domestic disturbances 
including the stampede which follows that end of day cry 
““Where are my slippers ?”’—those symbols of ease and 
relaxation. Even in our machine shops you may hear the 
same question but there is no disturbance for we are 
orderly people. We make our own slippers, not for re 
laxation but certainly for ease of movement. 


PETROL COCKS MUST BE EASY TO TURN 


When two metal surfaces are mated together to hold 
petrol under pressure the effort required to move them 
can be considerable particularly if, after use, the bind- 
ing contact or ‘sticktion”’ is increased by corrosion 
or other deterioration of the surfaces. The problem is 
twofold—a proper selection of metals and a mechanical 
device to relieve the load. For the first we rely upon & 
long experience, for the second we use a “ slipper.” It is 
a cunning device, of our own scheming, and although 
some of us do not know why—it works. It is an ingenious 
adaptation of the universal joint, simple in construction, 
smooth in action, and easy to operate. The acceptance 
test for torque is 12 in: lbs. which is a finger and thumb 
requirement and not a tommy bar. 


“A sense of peace and rest like slippers after shoes.” 
That was written by Oliver Wendell 
Holmes who lived to the ripe age 
of 86 years. He must have known 

, the value of slippers. So do we, 
The Aircraftings slipper means ease 
and security —ease for the aircraft 
designer, security for the pilot. 
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